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Cap.5  Implementarea unui Sistem Expert 

 �����1R LXQL�JHQHUDOH�GHVSUH�6( 

³6LVWHPHOH� H[SHUW� VXQW� SURJUDPH� FRQFHSXWH� SHQWUX� D� UD LRQD� vQ� VFRSXO�
UH]ROY ULL� SUREOHPHORU� SHQWUX� FDUH� vQ� PRG� RELúQXLW� VH� FHUH� R� H[SHUWL] � XPDQ �
FRQVLGHUDELO ´��(GZDUG�)HLQJHQEDXP�- Standford University 

6H�SRW�RIHUL� IRDUWH�PXOWH�GHILQL LL� SHQWUX�QR LXQHD�GH�VLVWHP�H[SHUW�� úL� GH�
DVHPHQHD� VH� SRW� UHDOL]D� IRDUWH� PXOWH� FODVLILF UL� SRUQLQG� GH� OD� DFHVWHD�� &HUW� HVWH�
IDSWXO�F �XQ�6(� vQFRUSRUHD] �R�ED] �GH�FXQRúWLQ H�úL�XQ�PRWRU�GH� LQIHUHQ �úL�F �
DFHVWD� XWLOL]HD] � SURFHGXUL� GH� LQIHUHQ H� SHQWUX� VROX LRQDUHD� XQRU� SUREOHPH�� 6-au 
GH]YROWDW�VWUDWHJLL�HILFLHQWH�GH�F XWDUH�FXP�DU�IL�GH�H[HPSOX��DQDOL]HOH�PHDQV-ends 
XWLOL]DWH� vQ� *36� úL� vQ� SODQLILFDUH�� VWUDWHJLLOH� DOID-beta din jocuri, algoritmul A* 
penWUX�F XWDUH�HXULVWLF ��&X� WRDWH�DFHVWHD�6(�DX�JUDG� IRDUWH�PDUH�GH�JHQHUDOLWDWH��
3HQWUX�D�FRQWXUD�QR LXQHD�GH�VLVWHP�H[SHUW�SXWHP�HQXPHUD�XUP WRDUHOH�LGHL� 
x GLQ� SXQFW� GH� YHGHUH� FRQFHSWXDO� VLVWHPHOH� H[SHUW� YL]HD] � UHFRQVWLWXLUHD�

UD LRQDPHQWXOXL�XPDQ�SH�ED]D�H[SHUWL]HL�RE LQXW �GH�H[SHU L� 
x VLVWHPHOH�H[SHUW�GLVSXQ�GH�FXQRúWLQ H�úL�GH�FDSDFLWDWHD�GH�D�GHVI úXUD�DFWLYLW L�

intelectuale umane; 
x VXQW� RUJDQL]DWH� SHQWUX� DFKL]L LD� úL� H[SORDWDUHD� FXQRDúWHULL� GLQWU-un domeniu 

particular numit domeniul  problemei; 
x dispun dH� PHWRGH� GH� LQYRFDUH� D� FXQRDúWHULL� úL� H[SULPDUHD� H[SHUWL]HL�

comportându-se ca un: “asistent inteligent". 
x OD� QLYHO� GH� UHDOL]DUH� LQIRUPDWLF � VLVWHPHOH� H[SHUW� VH� ED]HD] � SH� SULQFLSLXO�

VHSDU ULL�FXQRDúWHULL�GH�SURJUDPXO�FDUH�R�WUDWHD] � 
x VXQW�FDSDELOH�V �PHPRUH]H�FXQRDúWHUHD��V �VWDELOHDVF �OHJ WXULOH�vQWUH�FXQRúWLQ H�

úL� V � LQIHUH]H� FRQFOX]LL�� VROX LL�� UHFRPDQG UL�� VIDWXUL�� UHVSHFWLY� FDX]HOH� XQRU�
fenomene. 

&XQRDúWHUHD� vQWU-XQ� VLVWHP� H[SHUW� HVWH� RUJDQL]DW � vQWU-R� PDQLHU � � FDUH�
VHSDU � FXQRúWLQ HOH� GHVSUH� GRPHQLXO� SUREOHPHL� GH� DOWH� WLSXUL� GH� FXQRúWLQ H� FXP�
VXQW�FHOH�GHVSUH�UH]ROYDUHD�SUREOHPHL�úL�FHOH�GHVSUH�LQWHUDF LXQHD�FX�XWLOL]DWRUXO��6H�
HYLGHQ LD] �vQ�IXQF LH�GH�WLSXO�GH�FXQRúWLQ H�XWLOL]DWH�WUHL�FRPSRQHQWH�SULQFLSDOH� 
x %D]D� GH� FXQRúWLQ H, pentru stocarea tuturoU� SLHVHORU� GH� FXQRDúWHUH� VSHFLILFH�

XQXL� GRPHQLX� DSOLFDWLY�� FUHDW � úL� RUJDQL]DW � SHQWUX� VDWLVIDFHUHD� RELHFWLYXOXL����������
vQY ULL�� 

x 0RWRUXO� GH� LQIHUHQ �� XQ� SURJUDP� FDUH� FRQ LQH� FXQRDúWHUHD� GH� FRQWURO��
SURFHGXUDO �VDX�RSHUDWRULH��FDUH�H[SORDWHD] �ED]D�GH�FXQRúWLQ H�úL�HVWH�GHVWLQDW�
VDWLVIDFHULL�FRPELQ ULL�úL�vQO Q XLULL�FXQRDúWHULL�� 

x ,QWHUID D�GH�GLDORJ�FX�XWLOL]DWRULL�FDUH�GLVSXQH�úL�GH�XQ�OLPEDM�GH�H[SULPDUH�D�
FXQRDúWHULL�DFKL]L LRQDW �GH�OD�H[SHU LL�XPDQL�� 

$FHVWH� FRPSRQHQWH� QX� DF LRQHD] � L]RODW� GH� FHOelalte componente ale 
PHGLXOXL�H[WHULRU�vQ�FDUH�6(�HVWH�LQVWDODW��(O�SRDWH�IL�DSHODW�GH�F WUH�DOWH�SURJUDPH�
H[WHUQH�VDX�SRDWH�WULPLWH�UH]XOWDWH�F WUH�DOWH�SURJUDPH��VXQW�LQWHUDFWLYH�vQ�VHQVXO�F �
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LQWHUID D�ORU�RIHU �PLMORDFH�GH�FRPXQLFD LL�FX�XWLOL]DWRULL�XPDQL��DVLJXU �RE LQHUHD�
GDWHORU�úL�LQIRUPD LLORU�GH�OD�VHQ]RUL�VSHFLDOL��GH�OD�VLVWHPH�GH�JHVWLXQH�D�ED]HORU�GH�
GDWH�� GH� OD� VLVWHPH� GH� FDOFXO� WDEHODU� VDX� FKLDU� GH� OD� SURJUDPXO� FDUH� JHVWLRQHD] �
ILúLHUH� FODVLFH�� SRW� FUHD� � úL� DFWXDOL]D� ED]H� GH� GDWH�� SRW� LPSULPD� UDSRDUWH� úL� SRW�
FRQWUROD�FHOH�PDL�GLYHUVH�GLVSR]LWLYH�úL�VLVWHPH� 
              %D]D� GH� FXQRúWLQ H� FRQ LQH� LQIRUPD LL� SUHOXDWH� GH� OD� H[SHU LL� XPDQL� vQ�
OHJ WXU � FX� GRPHQLXO� SUREOHPHL�� FDUH� GHVFULX� VLWXD LL� � HYLGHQWH�� IDSWH� UHDOH� VDX�
LSRWHWLFH��SUHFXP�úL�HXULVWLFL��0RGXOXO�GH�DFKL]L LH�DO�FXQRDúWHULL�DMXW �XWLOL]DWRUXO�
H[SHUW� V � LQWURGXF � FXQRúWLQ H� vQWU-R� IRUP � UHFXQRVFXW � GH� F WUH� VLVWHP� úL� V �
DFWXDOL]H]H� ED]D� GH� FXQRúWLQ H�� $QXPLWH� VLVWHPH� H[SHUW� IRORVHVF� R� ED] � GH� GDWH�
UHOD LRQDO �vQ�FDUH�VXQW�PHPRUDWH explicit evenimente, fapte, obiecte pentru o mai 
EXQ �IOH[LELOLWDWH�D�PHPRU ULL�úL�UHJ VLULL��$WXQFL�FkQG�FXQRDúWHUHD�HVWH�PHPRUDW �
VXE� IRUPD� GH� UHJXOL� GH� SURGXF LH�� ED]D� GH� FXQRúWLQ H� FRQ LQH� GRX � FRPSRQHQWH��
ED]D�GH�IDSWH�úL�ED]D�GH�UHJXOL� 
            ��0RWRUXO� GH� LQIHUHQ � HVWH� XQ� SURJUDP� VDX� FKLDU� XQ� FLUFXLW� LQWHJUDW�
PLFURSURJUDPDW� FDUH� GLVSXQH� GH� PHFDQLVPH� LQIHUHQ LDOH� JHQHUDOH� SHQWUX�
SUHOXFUDUHD� FXQRúWLQ HORU� FX� UD LRQDPHQWH� GLQ� FHOH� PDL� GLYHUVH�� GHWHUPLQkQG�
PRGLILFDUHD�FXQRDúWHULL�vQ�VFRSXO�VROX LRQ ULL�SUREOHPHL� 
              0RWRUXO�GH�LQIHUHQ �DUH�GRX �FRPSRQHQWH�GH�ED] � 
��������������D��VLVWHPXO�GH�DGPLQLVWUDUH�D�ED]HL�GH�FXQRúWLQ H� 
��������������E��SURFHVRUXO�GH�LQWHUIH H�VLPEROLF� 
��������������6LVWHPXO� GH� DGPLQLVWUDUH� D� ED]HL� GH� FXQRúWLQ H� HIHFWXHD] � RSHUD LL� GH�
RUJDQL]DUH� DXWRPDW �� FRQWURO� úL� DFWXDOL]DUH� D� FXQRúWLQ HORU�� LQL LD] � F XW UL� SHQWUX�
FRQWUROXO�UHOHYDQ HL�SH�OLQLL�GH�UD LRQDPHQW�SH�FDUH�OXFUHD] �SURFHVRUXO�GH�LQIHUHQ H�
simbolic. 

7HUPHQXO�GH�HXULVWLF �GHULY �GLQ�JUHFHVFXO�KHXULVWLNHLQ�FX�VHPQLILFD LD�GH�D�
LQYHQWD�� D� GHVFRSHUL�� *kQGLUHD� HXULVWLF � QX� VH� SURGXFH� vQ� PRG� GLUHFW�� HD� LPSOLF �
MXGHFDW �� F XWDUH�� UHvQY DUH�� HYDOXDUH� úL� H[SORDWDUH�� LDU� FXQRDúWHUHD� RE LQXW �SULQ�
DFHDVW � VXFFHVLXQH�GH� SURFHVH� SRDWH� OD� UkQGXO� HL� PRGLILFD� SURFHVXO� GH� F XWDUH� vQ�
YHGHUHD�VROX LRQ ULL�SUREOHPHORU��(XULVWLFLOH�VXQW�XWLOL]DWH�DGHVHD�GH�F WUH�RP�FkQG�
VROX LRQHD] �R�SUREOHP �VDX�LD�GHFL]LL��(OH�VH�ED]HD] �SH�H[SHULHQ D�WUHFXW �VDX�SH�
FXQRDúWHUHD� DFXPXODW �� 3URFHVHOH� LQIHUHQ LDOH� LPSOLFD� XWLOL]DUHD� UD Lonamentului. 
6WUDWHJLLOH� GH� UD LRQDPHQW� XWLOL]DWH� vQ� PRG� RELúQXLW� vQ� VROX LRQDUHD� SUREOHPHORU�
LQFOXG�GHGXF LD��LQGXF LD�úL�DEGXF LD� 
��������������:DWHUPDQ�DUDW �F �VLVWHPHOH�H[SHUW�WUHEXLH�V �DLE �DELD�SDWUX�FDUDFWHULVWLFL�
GH�ED] ��expertiza, UD LRQDPHQWXl simbolic, profunzimea�úL�DXWRFXQRDúWHUHD. 
��������������-RVHSK� *LDUUDWDQR� úL� *DU\� 5LOHL� SUH]LQW � vQ� DOW� PRG� FDUDFWHULVWLFLOH�
VLVWHPHORU� H[SHUW�� vQDOW � SHUIRUPDQ  în calitatea concluziilor, WLPS� GH� U VSXQV�
adecvat��EXQ �fiabilitate, capacitatea de a exprLPD�UD LRQDPHQWH���flexibilitatea. 
��������������)UDQN� 3XSSH� GH� OD� 8QLYHUVLWDWHD� GLQ� .DUOXVUXKH� DUDW � F � OLVWDUHD�
SURSULHW LORU�QHFHVDUH�VLVWHPHORU�H[SHUW�HVWH�GH�IDSW�XQ�DOW�PRG�GH�D�OH�FDUDFWHUL]D��
$FHVWH� SURSULHW L� VXQW�� WUDQVSDUHQ D� FDUH� UHSUH]LQW � SXWHUHD� GH� D� H[SOLFD� VROX LD�
RIHULW � SULQ� LQGLFDUHD� FXQRúWLQ HORU� XWLOL]DWH� LQ� UD LRQDPHQW�� flexibilitatea care 
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UHSUH]LQW �SRVLELOLWDWHD�DG XJ ULL��VFKLPE ULL�úL�HOLPLQ ULL�FXQRúWLQ HORU��FRPSHWHQ D 
FDUDFWHUL]DW �SULQ�FDSDFLWDWHD�GH�D�VROX LRQD�SUREOHPH�SHQtru expertul uman. 
��������������7RDWH� WLSXULOH� GH� FXQRDúWHUH� SHUPLW� H[SHU LORU� V � LD� GHFL]LL� PDL� UDSLGH� úL�
PDL� EXQH� GHFkW� QHH[SHU LL� vQ� VROX LRQDUHD� SUREOHPHORU� FRPSOH[H�� ÌQ� OHJ WXU � FX�
H[SHUWL]D�WUHEXLH�PHQ LRQDW�F �HD�HVWH�X]XDO�DVRFLDW �FX�XQ�vQDOW�JUDG�GH�LQWHOLJHQ ��
FX�PDUL�FDQWLW L�GH�FXQRúWLQ H� 

3ULPHOH� SURJUDPH� LQWHOLJHQWH� FDUH� úL-au dovedit superioritatea într-un 
GRPHQLX� VSHFLILF� DO� FXQRDúWHULL� vQ� UDSRUW� FX� PHWRGHOH� JHQHUDOH� GH� UH]ROYDUH� D�
problemelor au fost MACSYMA, un simplificator de expresiL� DOJHEULFH� úL�
DENDRAL care identifica moleculele pe baza spectogramelor. Cel mai important 
HVWH�vQV �0<&,1�SHQWUX�GLDJQR]D�úL�WUDWDPHQWXO�LQIHF LLORU�VDQJXLQH� 

'DW�ILLQG�IDSWXO�F �OLPEDMXO�&/,36�HVWH�XQ�JHQHUDWRU�GH�VLVWHPH�H[SHUW��QH�
propunem exemplificarea unor metode simple de realizare a unui SE. 

5.2. Construirea unui arbore sau a unui graf 

 Cele mai simple sisteme expert sunt cele prin care utilizatorului i se pune o 
vQWUHEDUH�úL�vQ�IXQF LH�GH�U VSXQVXO�DFHVWXLD��GRPHQLXO�SUREOHPHL�HVWH�GLYL]DW�vQ�PDL 
PXOWH�VXEGRPHQLL��'H�RELFHL�YDULDQWHOH�GH�U VSXQV�OD�R�DVWIHO�GH�vQWUHEDUH�VXQW�GH�
WLS� DILUPDWLY� VDX� QHJDWLY� úL� vQ� DFHVW� FD]� VH� DSOLF � SULQFLSLXO� dihotomiei� �W LHULL� vQ�
GRX ��� 6H� SRW� LPSOHPHQWD� úL� 6(� vQ� FDUH� XWLOL]DWRUXO� SRDWH� GLVSXQH� GH� PDL� PXOWH�
variantH�GH�U VSXQV�SHQWUX�R�vQWUHEDUH�úL�vQ�DFHDVW �VLWXD LH�GRPHQLXO�SUREOHPHL�VH�
vPSDUWH�vQ�PDL�PXOW�GH�GRX �VXEGRPHQLL� 
 6WUXFWXUD� FHD� PDL� GHV� IRORVLW � SHQWUX� UHSUH]HQWDUHD� SUREOHPHL� HVWH� FHD�
DUERUHVFHQW ��GDU�VH�SRW�LPSOHPHQWD�úL�6(�GH�WLS�JUDI��YRU�IL�H[HPSOLILFDWH�úL�DVWIHO�
de sisteme expert). Putem reprezenta un nod dintr-un arbore folosind un fapt 
ordonat (nod A B C)�� XQGH� SULPXO� HOHPHQW� DO� OLVWHL� UHSUH]LQW � QXPHOH� QRGXOXL�
S ULQWH�� LDU� FHOHODOWH� HOHPHQWH� UHSUH]LQW � fiii� DFHVWXLD�� 6H� SRW� IRORVL� úL� IDSWH�
deftemplate (nod (nume A) (fii B C))��SULQ�GHILQLUHD�XQXL� úDEORQ� vQ�FDUH� VORWXO� ILL�
este de tip multicâmp  (deftemplate nod (slot nume) (multislot fii)). Folosind pentru 
vQFHSXW�IDSWHOH�RUGRQDWH�SXWHP�GHILQL�IRDUWH�XúRU�XUP WRUXO�DUERUH� 

             A   (deffacts noduri_arbore 
      (nod A B C) 
             B          C   (nod B D E) 
       (nod C F) 
      D        E          F   (nod E G)  
       (nod G) ) 

                G 
 
 ÌQ�FRQVWUXF LD�GHIIDFWV�GH�PDL�VXV�VH�SRW�RPLWH�QRGXULOH�IUXQ] ��FXP�ar fi 
QRGXO�*���GHRDUHFH�DFHVWHD�QX�DX�FRSLL�úL�GH�H[LVWHQ D�DFHVWRUD�SXWHP�DIOD�XUP ULQG�
OLVWD�ILLORU�S ULQ LORU�DFHVWRUD��UHVSHFWLY�QRGXO�(���8WLOLWDWHD�DVHUW ULL�XQXL�IDSW�nod 
FRQVW �SUDFWLF�vQ�HQXPHUDUHD�FRSLLORU�DFHVWXLD� 
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 'DF � GRULP� V � DIO P� FDUH� VXQt nodurile terminale (frunzele), respectiv 
U G FLQD�DUERUHOXL�VH�SRW�GHILQL�GRX �UHJXOL�vQ�FDUH�VH�SXQH�FRQGL LD�FD�DFHO�QRG�V �
QX�DLE �XQ�WDW ��UHVSHFWLY�XQ�ILX� 

(defrule radacina_arbore 
 (nod  ?r  $?) 
 (not (exists (nod  ?   $?  ?r  $?) )) 
 => 
 (assert (level 1 ?r) (level 2 ) (depth 1)) 
 (printout t "Nodul " ?r " este radacina arbore" crlf) 
) 
(defrule frunze_arbore 
 (nod  ?    $?  ?f  $?) 
 (not (nod  ?f   ?  $?)) 
 => 
 (printout t "Nodul " ?f " este frunza arbore" crlf) 

) 
)RORVLUHD�XQXL�HOHPHQW�FRQGL LRQDO (not ...)�HVWH�HFKLYDOHQW �FX�IRORVLUHD�OXL�

(not (exists...)) vQ� FD]XO� vQ� FDUH� vQ� LQWHULRUXO� DFHVWRUD� VH� DIO � XQ� VLQJXU� &(�� 'H�
UH LQXW�F �IRORVLQG�&(�(not (exists ...)) VH�SRDWH�QHJD�H[LVWHQ D�PDL�PXOWRU�IDSWH��6H�
REVHUY � IRORVLUHD� YDULDELOHORU� OLEHUH� vQ� interiorul pattern-urilor pentru a înlocui 
YDORULOH� FH� QX� QH� LQWHUHVHD] �� 3ULQ� SDWWHUQ-ul  (not (nod ? $? ?r $?)) se pune 
FRQGL LD�³V �QX�H[LVWH�XQ�QRG�FDUH�V �DLE �QRGXO�"U�FRSLO´��LDU�SULQ�(nod ?  $? ?f  $?)   
(not (nod  ?f  ?  $?)) VH�VHOHFWHD] �XQ�ILX�DO�XQXL�QRG�RDUHFDUH�úL�VH�SXQH�FRQGL LD�FD�
DFHVWD� V � QX� DLE � QLFL� XQ� ILX�� )RORVLUHD� OXL� (not (nod ?f  $?)) nu este de dorit, 
GHRDUHFH�QH�IRU HD] �V �QX�LQWURGXFHP�vQ�OLVWD�GH�IDSWH�GHFkW�QRGXULOH�FDUH�DX�FRSLL��
'DF �vQ�OLVWD�GH�IDSWH�DU�H[LVWD�úL�QRGXUL�WHUPLQDOH�DFHVWHD�QX�DU�IL�DILúDWH�GH�UHJXO ��
Introducerea unui test suplimentar (not (nod ?f  $?val&:(neq 0 (length$ $?val)) )) 
DU�UHPHGLD�vQV �DFHDVW �SUREOHP � 

9RP� UHDOL]D� úL� XQ� VHW� GH� UHJXOL� SULQ� FDUH� SXWHP� GHWHUPLQD� QLYHOHOH�
DUERUHOXL�úL�UHVSHFWLY�DGkQcimea acestuia. În regula U G FLQDBDUERUH prin asertarea 
IDSWHORU��OHYHO�����úL��GHSWK����VH�SUHJ WHúWH�DSULQGHUHD�DFHVWRU�UHJXOL� 

(defrule search  
 (level ?no $? ?tata $?)    ;nivel anterior 
 (depth =(+ ?no 1)) 
 (nod ?tata $?fii&:(neq 0 (length $?fii)) ) 
 => 
 (assert (adauga $?fii)) 
) 
(defrule add_to_level    �"""�SULRULWDWH�PDL�PLF  
 ?f1 <- (adauga $?fii) 
 ?f2 <- (level ?no $?val) 
 (depth ?no) 

  => 
 (retract ?f1 ?f2) 
 (assert (level ?no $?val $?fii)) 
)  
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 (defrule next_level 
  (declare (salience -10)) 

 ?f <- (depth ?no) 
 (not (level ?no )) 
 => 
 (retract ?f) 
 (assert (depth (+ ?no 1)) (level (+ ?no 1))) 

) 
 Pentru a se evita realizarea unei bucle infinite într-R�UHJXO �vQ�FDUH�VH�úWHUJH�
úL� VH� UHDVHUWHD] � IDSWXO� level� DX� IRVW� GHILQLWH� GRX � UHJXOL� search� úL� add_to_level. 
3HQWUX� D� VH� WUHFHUH� OD�XQ�DOW� QLYHO� WUHEXLH� vQGHSOLQLW � FRQGL LD�GH� D� VH� IL� J VLW� FHO�
SX LQ�XQ�HOHPHQW�SHQWUX�QLYHOXO�DFWXDO��'DF �IDSWXO�level�QX�FRQ LQH�GHFkW�QXP UXO�
nivelului, atunci CE (not (level ?no )) QX�HVWH�VDWLVI FXW�úL�UHJXOD�next_level nu se 
aprinde. Faptul depth�YD�FRQ LQH�vQWRWGHDXQD�YDORDUHD�XOWLPXOXL�QLYHO�SHQWUX�FDUH�V-
D�F XWDW�XQ�HOHPHQW��úL�GHFL�vQ�ILQDO�SHQWUX�D�DILúD�DGkQFLPHD�DUERUHOXL�HVWH�QHFHVDU �
decrementarea acestei valori cu unu. 

(defrule print_depth  
 (declare (salience -20))  
 (depth ?no)  
 =>  
 (printout t "Adancimea arborelui: " (- ?no 1))  

) 
 'DF � GRULP� SXWHP� UHVFULH� UHJXOD� search� DVWIHO� vQFkW� V � ILH� VHOHFWDW� XQ�
VLQJXU� ILX� úL� GH� DVHPHQHD� SXWHP� PRGLILFD� SULRULWDWHD� UHJXOLL� DGGBWRBOHYHO� GLQ�
YDORDUHD�LPSOLW ���vQWU-o�YDORDUH�QHJDWLY ��GH�H[HPSOX�–5) sau într-XQD�SR]LWLY ��6H�
SRDWH� LQWURGXFH� úL� XQ� DUERUH� PDL� FRPSOHW� úL� PRGLILFkQG� VWUDWHJLD� GH� DSULQGHUH� D�
UHJXOLORU�vQ�DJHQGD�VH�SRW�XUP UL�PRGLILF ULOH�RE LQXWH�� 

(deffacts noduri_arbore 
     (nod A B C)  (nod B D E)  (nod C F G)  (nod D H I)  (nod E J K)  (nod F L M)) 

(defrule search    (defrule add_to_level 
 (level ?no $? ?tata $?)   (declare (salience –5)) 

(depth =(+ ?no 1))   ?f1 <- (adauga ?fiu) 
(nod ?tata $? ?fiu $?)   ?f2 <- (level ?no $?val) 
=>     (depth ?no) 
(assert (adauga ?fiu))   => 
)     (retract ?f1 ?f2)  

(assert (level ?no $?val ?fiu)) ) 

Strategy: LEX, MEA               :  1-A      2-B C      3-D E F G      4-H I J K L M 
     Breadth, Depth, Simplicity:  1-A      2-C B      3-G D E F      4-I L M J K H 

No salience  for rule add_to_level 
Strategy: LEX, MEA, Simplicity    :  1-A      2-C B      3-G F D E      4-M L K J I H 

     Depth,       :  1-A      2-B C      3-F G D E      4-J K H I L M 
   Breadth, Complexity      :  1-A      2-C B      3-G D E F      4-I L M J K H 
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5.3. Verificarea unui arbore 

Dat fiind faptul c �XQ�DUERUH�HVWH�XQ�FD]�SDUWLFXODU�GH�JUDI��GLIHUHQ HOH�vQWUH�
DFHúWLD� FRQVWDX� GRDU� vQ� GDWHOH� GH� LQWUDUH�� 3DUFXUJHUHD� XQXL� DUERUH� vQWU-un sens 
pornind din orice nod, nu conduce la intrarea într-R� EXFO �� IDSW� FDUH� VH� SRDWH�
întâmpla într-un graf. Presupunând IDSWXO�F �QXPHOH�QRGXULORU�VXQW�XQLFH�VH�SRDWH�
YHULILFD�GDF �XQ�JUDI�SRDWH�IL�FRQVLGHUDW�D�IL�VDX�QX�DUERUH��&HO�PDL�VLPSOX�DOJRULWP�
pentru a realiza acesta verificare este de lua parcurge graful pornind dintr-un nod 
RDUHFDUH� úL� vQ� FD]XO� vQ� FDUH� QX� VH� J VHVF� EXFOH� vQVHDPQ � F � DFHO� JUDI� SRDWH� IL�
considerat arbore. Pentru a ne folosi de avantajele CLIPS-ului vom realiza aceasta 
SDUFXUJHUH�SH�WRDWH�GUXPXULOH�SRVLELOH�úL�QX�SH�XQ�VLQJXU�GUXP� 

             A    
      

B          C  Pas 1: (lista ) (recent A) (new B C) 
    Pas 2: (lista A) (recent B C) (new D E F) 

      D        E          F  Pas 3: (lista A B C) (recent D E F) (new G) 
       S-D�J VLW�R�EXFO ��� 

                G 

 �'XS �FXP�VH�SRDWH�REVHUYD��GLQ�H[HPSOXO�GH�PDL�VXV�SDUFXUJHUHD�JUDIului 
VH� IDFH� SH� QLYHOH�� PHUJkQG� SH� WRDWH� DUFHOH� R� VLQJXU � GDW �� $FHDVWD� GHSODVDUH� VH�
DVHDP Q � FX� ³YDOXULOH� IRUPDWH� DWXQFL� FkQG� VH� DUXQF � R� SLDWU � vQWU-un lac”. Cheia 
LPSOHPHQW ULL� DFHVWXL�DOJRULWP�FRQVW � vQ�VWRFDUHD�XOWLPHORU�QRGXUL�SDUFXUVH� vQWU-o 
OLVW �recent. Pornind de la aceste noduri se vor verifica posibilele bucle realizate de 
QRGXULOH� LPHGLDW� XUP WRDUH�� 'XS � FXP� VH� SRDWH� REVHUYD� úL� GLQ� ILJXU � H[LVW � WUHL�
SRVLELOLW L�GLVWLQFWH�GH�IRUPDUH�D�XQHL�EXFOH��PDUFDWH�GH�V JH LOH�SXQFWDWH�� 

x GRX �QRGXUL�GLQ�recent�GXF�OD�DFHODúL�QRG�new.                     (caz 1) 
x un nod new�DUH�OHJ WXU �FX�XQ�QRG�PDL�³YHFKL³�GLQ�lista.     (caz 2) 
x H[LVW �XQ�DUF��OHJ WXU ��vQWUH�GRX �QRGXUL�new.                      (caz 3) 

 
 
(deffacts date_initiale 

(arc A B) (arc A C) (arc B D) (arc B E) (arc C F) (arc E G) (arc D G) 
 (arc B A) (arc C A) (arc D B) (arc E B) (arc F C) (arc G E) (arc G D) 
 (lista ) (recent) (adauga A)) 

(defrule nod_nou 
 (lista $?old) 
 (recent $? ?r $?) 
 (arc ?r ?new&:(not (member$ ?new $?old)))  ;sa nu existe in lista 
 => 
 (assert (new ?new)) 
) 
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(defrule gasit_bucla 
 ?f<- (lista $?old) 
 ?f1 <- (new ?n) 
 (or (arc ?n ?o&:(member$ ?o $?old))   ;caz 2 
       ?f2 <- (new ?n &:(neq ?f1 ?f2))   ;caz 1  
       (and (new ?n2) (arc ?n ?n2))       ;caz 3 
 ) 
 => 
 (retract ?f) (printout t "Nu este arbore...") 
) 

(defrule adauga_nod 
 (declare (salience -5)) 
 ?f1 <- (new ?n) 
 ?f2 <- (adauga $?a) 
 => 
 (retract ?f1 ?f2) (assert (adauga $?a ?n)) 
) 

(defrule adauga->recent->old 
 (declare (salience -20)) 
 ?f1 <- (old $?l) 
 ?f2 <- (recent $?r)  
 ?f3 <- (adauga $?a&:(neq 0 (length $?a))) 
 => 
 (retract ?f1 ?f2 ?f3) 
 (assert (old $?l $?r) (recent $?a) (adauga )) 
) 
 Nodul din care se pleac �HVWH�$��GDU�DFHVWD�SRDWH�IL�VFKLPEDW�FX�RULFH�DOW�
nod. Regula J VLWBEXFOD� SRDWH� IL� UHVFULV � VXE� IRUPD� D� WUHL� UHJXOL� �ILHFDUH� UHJXO �
ILLQG� DVRFLDW � XQXLD� GLQ� FHOH� WUHL� WLSXUL� GH� EXFO ��� 9RP� VFULH� QXPDL� SDWWHUQ-urile 
celor trei reguli, deoarece RHS-ul acestora este identic: 

       ?f1<-(new ?n)    ?f2 <- (new ?n &:(neq ?f1 ?f2))        ;caz 1 
       (lista $?old)        (new ?n)       (arc ?n ?o&:(member$ ?o $?old))      ;caz 2 
       (new ?n)           (new ?n2)     (arc ?n ?n2))            ;caz 3 
 
 În primul caz se pune condi LD�FD�FHOH�GRX �IDSWH�LGHQWLFH�(new ?n) V �ILH�
GLVWLFWH��VDX�DOWIHO�VSXV�V �DLE �DGUHVHOH�GH�IDSW�GLIHULWH (neq ?f1 ?f2)��'XS �FXP�VH�
úWLH� &/,36-XO� QX� DFFHSW � vQ� PRG� LPSOLFLW� GRX � IDSWH� LGHQWLFH�� úL� GLQ� DFHVW� PRWLY�
WUHEXLH� GDW � OD� SURPSWHU� FRPDQGD� (set-fact-duplication TRUE)�� VDX� PRGLILFDW �
variabila de sistem din meniul Execution, submeniul Options...�'DF �QX�V-D�J VLW�
QLFL�R�EXFO ��HOHPHQWHOH�GLQ�recent�VXQW�DG XJDWH�vQ�lista, iar cele din new în recent. 
'HRDUHFH�JUDIXO�VWXGLDW�HVWH�ELGLUHF LRQDO��V-a preferat introducerea în lista de fapte 
a perechilor de fapte  (arc X Y)  (arc Y X)��vQ�ORFXO�LQWURGXFHULL�vQ�ILHFDUH�UHJXO �D�
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unui CE or��GH�ILHFDUH�GDW �FkQG�DU�IL�IRVW�IRORVLW�XQ�IDSW�arc��'DF �QX�V-ar fi folosit 
astfel de perechi de fapte regula J VLWBEXFO �DU�IL�DU WDW�DVWIHO� 
(defrule gasit_bucla 
 ?f<- (lista $?old) 
 ?f1 <- (new ?n) 
 (or (or  (arc ?n ?o&:(member$ ?o $?old))   ;caz 2 
  (arc ?o&:(member$ ?o $?old)  ?n) 
       ?f2 <- (new ?n &:(neq ?f1 ?f2))    ;caz 1  
       (and  (new ?n2)  (or (arc ?n ?n2)  

(arc ?n ?n2))        ;caz 3 
 ) 
 => 
 (retract ?f) (printout t "Nu este arbore...") ) 

�����3DUFXUJHUHD�XQXL�JUDI�WUHFkQG�SULQ�WRDWH�DUFHOH�R�VLQJXU �GDW  

 3UREOHPD�XUP WRDUH�D� IRVW�DOHDV �SHQWUX�D�H[HPSOLILFD�XQ� WLS�PDL� VSHFLDO�
de parcurgere a unui graf��$VWIHO�VH�FHUH�WUDVDUHD�ILJXULL�XUP WRDUH�I U �D�WUHFH�SHVWH�
R�OLQLH�GH�GRX �RUL��6SUH�GHRVHELUH�GH�SUREOHPD�FRPLVXOXL�YRLDMRU��XQGH�VH�SXQHD�
SUREOHPD�SDUFXUJHULL�XQXL�JUDI�WUHFkQG�SULQ�WRDWH�QRGXULOH�R�VLQJXU �GDW ��vQ�DFHDVW �
SUREOHP �VH�FHUH�SDUFXUJHUHD�JUDIXOXL�WUHFkQG�SULQ�WRDWH�DUFHOH�R�VLQJXU �GDW � 

         A                 A    Datele de intrare pot fi citite dintr-XQ�ILúLHU� 
                                           E WH[W��vQ�FDUH�SkQ �OD�LQWURGXFHUHD�FDUDFWHUXOXL 
 B              E “.” se poate reprezenta grafic figura folosind 
 FDUDFWHUHOH��$6&,,��'XS ��DFHDVWD��VH��FLWHVF� 
 C              D        B        C         D SHQWUX��ILHFDUH��DUF��QXP UXO�DVRFLDW�DFHVWXLD 
. . �DFHVWD�WUHEXLH�V �ILH�XQLF���úL��QRGXULOH�DIODWH� 
1 A B 1 A B la capetele sale. 
2 B C 2 A C �6H�GRUHúWH�DILúDUHD�WXWXURU�VROX LLORU�SRVLELOH 
3 C D 3 A E I U �D�UHVWULF LRQD�SURJUDPXO�V �SRUQHDVF �FX 
4 D E 4 B C XQ��DQXPH��QRG��'DF ��VH��GRUHúWH�DFHDVWD�VH 
5 E A 5 B E úWHUJH��UHJXOD��punct-start��úL��VH��LQWURGXFH� 
6 B E 6 C D faptul  (drum X Y)��vQ��FRQVWUXF LD��GHIIDFWV�� 
7 B D 7 E D XQGH�;��UHSUH]LQW ��QXP UXO��VHJPHQWXOXL��úL 
8 C E  <�QRGXO�GLQ�FDUH�VH�SOHDF � 

(deffacts date_initiale (nr_solutii 0)) 

(defrule citire_date 
=> 
(printout t "Fisier de intrare: ") (bind ?i (read)) 
(if (eq (open ?i i) FALSE) 
 then (printout t "Eroare la deschidere fisier.") (halt)) 
(while (neq (bind ?line (readline i)) "." EOF) 

(printout t ?line t) ) 
(while (neq (bind ?line (readline i)) EOF) 

(assert (segm (explode$ ?line))) ) 
(close) ) 
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(defrule punct_start 
(or  (segm ?n ?p ?)   (segm ?n ? ?p)) ; se iau toate segmentele 
=>     ; rând pe rând 
(assert (drum ?n ?p)) ) 

(defrule adauga_punct 
(drum $?f ?n1 ?p1) 
(or  (segm ?n2&~?n1 ?p1 ?p2)   (segm ?n2&~?n1 ?p2 ?p1)) 
(test (not (member$  ?n2  $?f))) 
=> 
(assert (drum $?f ?n1 ?n2 ?p2)) ) 

(defrule solutie_finala 
(drum $?f ?) 
(forall   (segm ?n ? ?) 
(test (member$ ?n $?f)) ) 
=> 
(assert (solutie $?f) (noduri)) ) 

În faptul drum� VXQW� S VWUDWH� QXPHUHOH� WXWXURU� VHJPHQWHORU� SULQ� FDUH� V-a 
WUHFXW�� SUHFXP� úL� QXPHOH� XOWLPXOXL� QRG� SDUFXUV�� /D� DG XJDUHD� XQXL� QRX� QRG� OD�
GUXPXO� SDUFXUV�� VH� DVLJXU � IDSWXO� F � VHJPHQWXO� DOHV� QX� FRLQFLGH� FX� XOWLPXO� DUF�
SDUFXUV� úL� F � XQXO� GLQ� FDSHWHOH� DFHVWXLD� HVWH� LGHQWLF� FX� XOWLPXO� QRG� SULQ� FDUH� V-a 
trecut. Regula VROX LHBILQDO  verifLF �GDF �QXPHUHOH�WXWXURU�DUFHORU�VXQW�LQFOXVH�vQ�
faptul drum��3HQWUX�D�VLPSOLILFD�WLPSXO�PDUH�GH�FDOFXO�FRQVXPDW�GH�DFHDVW �UHJXO �
GDWRULW �&(�forall ,verificat pentru fiecare fapt drum asertat, se poate introduce un 
fapt (nr_arce ?n), care poate fi citit� GLUHFW� GLQ� ILúLHUXO� GH� LQWUDUH� VDX� SRDWH� IL�
IXUQL]DW� GH� R� UHJXO � GXS � FH� VXQW� QXP UDWH� WRDWH� DUFHOH�� $FHVWD� YDORDUH� SRDWH� IL�
VWRFDW �úL�vQWU-R�YDULDELO �JOREDO ��'H�H[HPSOX� 

(defglobal ?*n* = 0) 
(defrule numara_segm (segm ? ? ?) => (bind ?*n* (+ ?*n* 1)) )  
............................ 
�GHIUXOH�VROX LHBILQDO � 

(drum $?f &:(eq ?*n* (length$ $?f)) ?) 
=>  
(assert (solutie $?f) (noduri)) ) 

 'DF �SULQ�IRORVLUHD�YDULDELOH�JOREDOH�WLPSXO�QX�VFDGH�GHORF��SULQ�IRORVLUHD�
unui fapt ordonat timpul în care sunt furnizaWH�WRDWH�VROX LLOH�VFDGH�OD�PDL�SX LQ�GH�
MXP WDWH�� $FHVW� OXFUX� GHPRQVWUHD] � vQF � R� GDW � F � PRWRUXO� GH� LQIHUHQ � OXFUHD] �
PDL� ELQH� FX� IDSWHOH� úL� F �SURJUDPHOH� WUHEXLH� V � ILH� FkW� PDL� SX LQ� SURFHGXUDO �� ÌQ�
bucla while din regula citire_date�VH�YRU�QXP UD�DUFHOH�FLWLWH�úL�vQ�ILQDO�VH�YD�DVHUWD�
un fapt (nr_arce ?n), de care se va folosi regula VROX LHBILQDO . 
 

��GHIUXOH�VROX LHBILQDO � 
 (nr_arce ?n) 

(drum $?f &:(eq ?n (length$ $?f)) ?last) 
=>  
(assert (solutie $?f ) (noduri ?last)) ) 
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 Regula QRGXULBVROX LH va forma lista noduri parcurgând faptul drum (ce 
FRQ LQH� QXPHUHOH� DUFHORU�� vQ� VHQV� LQYHUV�� 5HJXOD� DILúDUHBVROX LL� UHDOL]HD] � úL� R�
FRQWRUL]DUH�D�VROX LLORU�J VLWH��SHQWUX�FD�vQ�ILQDO�vQ�UHJXOD�start_again�V �ILH�DILúDW�úL�
QXP UXO�WRWDO�DO�DFHVWRUD� 

(defrule noduri_solutie 
(declare (salience 10)) 
?f1 <- (solutie $?f ?n) 
?f2 <- (noduri ?p1 $?l ) 
(or (segm ?n ?p1 ?p2) (segm ?n ?p2 ?p1)) 
=> 
(retract ?f1 ?f2) 
(assert (solutie $?f) (noduri ?p2 ?p1 $?l)) ) 

(defrule afisare_solutie 
?f1 <- (noduri $?sol) 
?f2 <- (nr_solutii ?n) 
=> 
(retract ?f1 ?f2) 
(printout t "Solutie: " (expand$ $?sol) t)      ;(readline) 
(assert (nr_solutii (+ ?n 1))) ) 

(defrule start_again 
(declare (salience -10)) 
(nr_solutii ?n) 
=> 
(printout t "Au fost gasite: " ?n " solutii." t t) 
(printout t "Doriti reluare (Y/N)?") (bind ?r (read)) 
(if (neq ?r Y y YES Yes yes D d DA Da da) 
 then (printout t "BYE !" t)     
 else (reset) (run)) ) 

 'DF �VH�GRUHúWH�vQF �R�RSWLPL]DUH�D�SUREOHPHL�DFHDVWD�WUHEXLH�V � LQ �FRQW�
de nodurile pare�úL�nodurile impare ale grafului��3ULQ�GHILQL LH�VSXQHP�F �XQ�QRG�
HVWH� SDU� VDX� LPSDU� vQ� IXQF LH� GH� QXP UXO� VHJPHQWHORU� SH� FDUH� OH� DUH� GUHSW� FDS W��
'XS � FXP� VH� SRDWH� REVHUYD� XQ� GUXP� FDUH� SDUFXUJH� WRDWH� DUFHOH� R� VLQJXU � GDW ��
SRUQHúWH� úL� VH� WHUPLQ � vQWU-un nod impar �GDF � H[LVW � DVWIHO� GH� noduri). Pentru 
SULPD�ILJXU �UHSUH]HQWDW �DYHP�GRX �QRGXUL�LPSDUH�úL�DQXPH�&�úL�'��ILHFDUH�DYkQG�
��VHJPHQWH���7RDWH�FHOHODOWH�QRGXUL� VXQW�SDUH�FX���úL� UHVSHFWLY��� VHJPHQWH��'DF �
WRDWH�QRGXULOH�VXQW�SDUH��DWXQFL�VH�SRW�J VL�VROX LL�SRUQLQG�GLQ�RULFH�QRG� 
 ÎQ�FRQFOX]LH�SUREOHPD�QX�DUH�VROX LL�GDF �QXP UXO�³QRGXULORU�LPSDUH´�HVWH�
GLIHULW�GH���VDX����QRGXO�GH�VWDUW�úL�GH�VIkUúLW���9RP�LPSOHPHQWD�XQ�VHW�GH�UHJXOL��
FDUH�V �VWDELOHDVF �SDULWDWHD���LPSDULWDWHD�XQXL�QRG�úL�FDUH�V �VWDELOHDVF �GDF �H[LVW �
VROX LL��3HQWUX�H[HPSOHOH�XUP WRDUH�QX�H[LVW �VROX LL� 
             A     
  B         C   Noduri impare:      A           D    Toate cele 4 
      B, C, D, E        noduri sunt 

               impare 
    D      E       B           C 
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(deffacts date_initiale (nr_solutii 0) (nod_impar )) 

(defrule citire_date  
=> 
(printout t "Fisier de intrare: ") (bind ?i (read)) 
(if (eq (open ?i i) FALSE) then (printout t "Fisier inexistent.") (halt)) 
(while (neq (bind ?line (readline i)) "." EOF)  (printout t ?line t) ) 
(set-fact-duplication TRUE) 

  (bind ?na 0) 
(while (neq (bind ?n (read i)) EOF) 

(bind ?c1 (read i)) (bind ?c2 (read i)) (bind ?na (+ ?na 1)) 
(assert  (nod ?c1)  (nod ?c2)  (segm ?n ?c1 ?c2)) ) 

  (assert (nr_arce ?na)) 
(close) ) 

(defrule creare_nod 
 (or (segm ?  ?c  ?) (segm ?  ?  ?c)) 

(not (nod ?c ?))  
=>  
(assert (nod ?c 0)) ) 

(defrule paritate_nod 
?f1 <- (nod ?c) 
?f2 <- (nod ?c ?p)   
 =>  
(retract ?f1 ?f2) (assert (nod ?c (+ ?p 1)) ) ) 

 (defrule selectare_noduri_impare 
  (declare (salince -1)) 
  (nod_impar $?n) 
  ?f <- (nod  ?c  ?p&:(oddp ?p)) 
  => 
  (retract ?f) (assert (nod_impar $?n ?c)) ) 

(defrule no_solution 
 (declare (salience -5)) 
 (nod_impar $?n &:(neq (length$ $?n) 0 2) ) 
 => 
 (printout t "Nu exista solutii" crlf) ) 

(defrule punct_start 
 (declare (salience -5)) 
 (or (segm ?no ?p ?) 
       (segm ?no ? ?p)) 
 (or (nod_impar $?n &:(eq (length$ $?n) 2)&:(member$ ?p $?n)) 
       (nod_impar $?n &:(eq (length$ $?n) 0)) ) 
 => 
 (assert (drum ?no ?p)) ) 

 ÌQ�UHJXOD�SXQFWBVWDUW�VH�SXQH�FRQGL LD�GH�D�vQFHSH�GLQWU-un nod impar, doar 
GDF �QXP UXO�DFHVWRU�QRGXUL�HVWH�HJDO�FX����3HQWUX�FD]XO� vQ�FDUH�QX�H[LVW �QRGXUL�
LPSDUH�VH�SRUQHúWH�GLQ�RULFH�SXQFW��&HOHODOWH�UHJXOL�VXQW�LGHQWLFH� 
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�����3DUFXUJHUHD�XQXL�DUERUH�vQ�O LPH�úL�vQ�DGkQFLPH 

Dat fiind un arbore vom prezenta asupra metodelor de parcurgere a 
acestora, folosindu-QH�GH�IDFLOLW LOH�SXVH�OD�GLVSR]L LH�GH�XQ�OLPEDM�ED]DW�SH�UHJXOL�
cum este CLIPS-XO��3H�OkQJ �UHJXOLOH�UHDOL]DWH�VH�YRU�VWXGLD�úL�HIHFWHOH�RE LQXWH�SULQ�
modificarea strategiei de aprindere a regulilor în DJHQG ��3HQWUX�D�RIHUL�XQ�FDUDFWHU�
FkW� PDL� JHQHUDO� DFHVWRU� PHWRGH� GH� SDUFXUJHUH�� DUERULL� IRORVL L� QX� WUHEXLH� V � ILH�
QHDS UDW�ELQDUL��GHFL�XQ�QRG�S ULQWH�SRDWH�XQ�QXP U�RDUHFDUH�GH�QRGXUL�ILL� 
 
       A           A 
 

    B         C       B           C 
 
    D             E        F      G        D    E        F        G 

3DUFXUJHUH�vQ�DGkQFLPH��$�%�'�(�&�)�*������3DUFXUJHUH�vQ�O LPH��$�%�&�'�(�)�* 

În figurile de mai sus parcurgerile arborilor au fost realizate de la stânga la 
GUHDSWD��'DF �DU�IL�IRVW�UHDOL]DWH�vQ�VHQV�LQYHUV�GH�OD�GUHDSWD�OD�VWkQJD�DP�IL�RE LQXW�
vQ�DGkQFLPH�$�&�*�)�%�(�'�úL�vQ�O LPH�$�&�%�*�)�(�'� 

3HQWUX� WRDWH� H[HPSOHOH� XUP WRDUH� VXQW� GHILQLWH� R� FRQVWUXF LH� GHIIDFWV� FX�
DMXWRUXO�F UHLD�VH�LQWURGXFH�DUERUHOH�úL�R�UHJXOD�FH�FDXW �U G FLQD�DFHstuia, deoarece 
de la acest nod se începe parcurgerea arborelui. Datele ar putea fi citite eventual 
dintr-XQ�ILúLHU��LDU�U G FLQD�DU�SXWHD�IL�LQWURGXV �GLQ�SULPD�vQ�IDSWHOH�LQL LDOH� 

(deffacts noduri_arbore 
(nod A B C)  (nod B D E)  (nod C F G)  (nod E J K)  (nod F L M) ) 

(defrule radacina_arbore 
  (nod ?r $?) 

 (not (exists (nod ? $? ?r $?)) ) 
 => 
 (assert (arbore ?r)) ) 

9RP�GHILQL�R�UHJXO �VLPSO �GH�SDUFXUJHUH�D�XQXL�DUERUH�IRORVLQGX-ne de o 
OLVW ��IDSWXO�RUGRQDW�arbore��vQ�FDUH�DU�WUHEXL�V �VH�LQWURGXF �QRGXUL�QRL�GDF �QRGXO�
S ULQWH�HVWH�GHMD�vQ�OLVW �úL�QRGXO�ILX�vQF �QX�D�IRVW�SDUFXUV� 

(defrule parcurgere_arbore 
 ?a <- (arbore $?arb) 
 (nod ?n $? ?f $?) 
 (test (and (member$ ?n $?arb)  (not (member$ ?f $?arb)))) 
 => 
 (retract ?a) (assert (arbore $?arb ?f)) ) 

$ILúDUH�DQRUPDO �SDUFXUJHUH�vQ�O LPH��breadth, simplicity, compexity) 
Parcurgere în adâncime dr->stg (MEA, LEX) 
Parcurgere în adâncime stg->dr (depth) 
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 'XS � FXP� VH� REVHUY � VFKLPEkQG� VWUDWHJLD� PRWRUXOXL� GH� LQIHUHQ � VH� SRW�
RE LQH�SHQWUX�DFHLDúL�UHJXO �Pai multe tipuri de parcurgeri ale unui arbore. Singurul 
LQFRQYHQLHQW� SHQWUX� UHJXOD� GH� PDL� VXV� vO� FRQVWLWXLH� SDUFXUJHUHD� vQ� O LPH�� SHQWUX�
DUERUHOH�GHILQLW�vQ�GHIIDFWV�VH�RE LQH�vQ�ILQDO�IDSWXO��DUERUH�A C B E D G F K J M L). 
'HúL� VH� REVHUY � R� SDUFXUJHUH� SH� QLYHOH�� RUGLQHD� QRGXULORU� HVWH� GDW � GH� PRGXO� vQ�
FDUH�PRWRUXO�GH�LQIHUHQ �J VHúWH�IDSWH�FDUH�VH�SRWULYHVF�FX�SDWWHUQ-ul regulii. 

(defrule parcurgere_arbore    (defrule parcurgere_arbore 
      ?a <- (arbore $?arb)           ?a <- (arbore $?arb) 
      (arbore $? ?n $?)           (arbore $? ?n $?) 
      (nod ?n  $?  ?f  $?)           (or (nod ?n  $?  ?f  $?) 
      (test (not (member$ ?f  $?arb)))    (nod ?n  ?f  $?)) 
      =>             (test (not (member$ ?f  $?arb))) 
      (retract ?a) (assert(arbore $?arb ?f )) )         => 

          (retract ?a) (assert(arbore $?arb ?f)) ) 

Parcurgere în l LPH��depth)  ���3DUFXUJHUH�vQ�O LPH��depth) 
Parcurgere în adâncime dr->stg (celelalte)   Parcurgere în adâncime stg->dreapta  

 'HúL�PRGLILF ULOH� I FXWH� vQ�FHOH�GRX �UHJXOL�SDU� OD�SULPD� LQXWLOH�� VH�SRDWH�
observa cum simpla introducere a pattern-ului (arbore $? ?n $?)�VFKLPE �RUGLQHD�
vQ� FDUH� PRWRUXO� GH� LQIHUHQ � YD� J VL� IDSWHOH� FH� YRU� DFWLYD� UHJXOLOH�� ÌQ� SOXV�
introducerea cu ajutorul unui CE or�D�GRX �YDULDQWH�GH�VHOHFWDUH�D�ILXOXL��YD�RIHUL�R�
prioritate mai mare primului nod copil (nod ?n  ?f  $?). În acest fel parcurgerea 
DUERUHOXL�vQ�DGkQFLPH�YD�IL�UHDOL]DW �DFXP�vQ�VHQV�LQYHUV��GH�OD�VWkQJD�OD�GUHDSWD�� 
 'DF � VH� GRUHúWH� LPSOHPHQWDUHD� XQRU� UHJXOL� FDUH� V � UHDOL]H]H� QXPDL� XQ�
VLQJXU�WLS�GH�SDUFXUJHUH��DWXQFL�WUHEXLHVF�UHDOL]DWH�PLFL�PRGLILF UL��3HQWUX�R�UHJXO �
FDUH� UHDOL]HD] � GRDU� GHSODVDUHD� vQ� DGkQFLPH�� VH� RIHU � IRORVLQG� XQ� &(� or� GRX �
YDULDQWH�GH�VHOHFWDUH�D�XQXL�QRG�GLQ�OLVW ��SULRULWDWHD�FHD�PDL�PDUH�DYkQG-o alegerea 
ultimul nod parcurs (sau a ultimului element din faptul ordonat arbore). 

(defrule depth      (defrule depth 
      ?a <- (arbore $?arb)            ?a <- (arbore $?arb) 
      (or (arbore $? ?n)            (or (arbore $? ?n) 

(arbore $? ?n $?))        (arbore $? ?n $?)) 
      (nod ?n $? ?f $?)            (or (nod ?n $? ?f $?) 
      (test (not (member$ ?f $?arb)))   (nod ?n ?f $?)) 
      =>              (test (not (member$ ?f $?arb))) 
      (retract ?a) (assert(arbore $?arb ?f )) )         => 
              (retract ?a) (assert(arbore $?arb ?f)) ) 

     Parcurgere adâncime dr->stg       (diferit de depth)     Parcurgere adâncime stg->dreapta 

Pas1: (arbore A)  (nod A B C)           A 
Pas2: (arbore A C) (nod C F G) 
Pas3: (arbore A C G) (nod C F G)        B     C 
Pas4: (arbore A C G F) (nod F L M)  
Pas5: (arbore A C G F M) (nod F L M)       D   E        F          G 
Pas6: (arbore A C G F M L) (nod A B C) 
Pas7: (arbore A C G F M L B)  ..............               J        K     L        M 
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 'XS � FXP� VH� SRDWH�REVHUYD�� UHJXOD� depth� YD� DOHJH� GDF � VH� YD� SXWHD� PDL�
vQWkL�XOWLPXO�QRG�GLQ�OLVW �úL�DSRL�XQ�QRG�DIODW�vQ�LQWHULRU��8QLFD�SUREOHP �vQ�IDSWXO�
F �SHQWUX�VWUDWHJLD�depth��GHúL�VH�vQFHDUF �R�SDUFXUJHUH�vQ�DGkQFLPH�DFHDVWD�QX�HVWH�
FRUHFW ��/LVWD�RE LQXW �vQ�DFHVW�FD]�HVWH����DUERUH�A B D C F L E J G M K). 
 3HQWUX�D�UHDOL]D�R�SDUFXUJHUH�vQ�O LPH�HVWH�VXILFLHQW�V �LQWURGXFHP�vQ�OLVW �
SHQWUX� XQ� QRG� S ULQWH� WR L� ILL� R� GDW �� 6H� YD� REVHUYD� vQV � IDSWXO� F � UH]XOWDWHOH�
RE LQXWH�VXQW�FRUHFWH�GRDU�SHQWUX�Fâteva strategii. 

(defrule breadth        (defrule breadth 
       ?f <- (arbore $?a)             ?f <- (arbore $?a) 
       (nod ?n $?fii)             (arbore $? ?n $?) 
       (test (and (member$ ?n $?a)            (nod ?n $?fii) 

          (not(subsetp $?fii $?a)) ))           (test (not (subsetp $?fii $?a))) 
       =>               => 
       (retract ?f) (assert(arbore $?a ?fii)) )           (retract ?f) (assert(arbore $?a ?fii)) ) 

Parcurgere corect �GRDU�SHQWUX�VWUDWHJLLOH�����3DUFXUJHUH�FRUHFW �GRDU�SHQWUX��depth) 
      (breadth, simplicity, compexity) 

Pas1: (arbore A)........................... (nod A B C)           A 
Pas2: (arbore A B C)..................... (nod B D E) 
Pas3: (arbore A B C D E)................ (nod C F G)        B     C 
Pas4: (arbore A B C D E F G)........(nod E  J K)  
Pas5: (arbore A B C D E F G J K).... (nod F L M)    D   E        F          G 
Pas6: (arbore A B C D E F G J K L M)     
             J        K     L        M 

 Pentru ultima UHJXO � breadth� GRDU� SHQWUX� R� VLQJXU � VWUDWHJLH� VH� RE LQH� R�
SDUFXUJHUH�FRUHFW �D�DUERUHOXL��SHQWUX�FHOHODOWH�VWUDWHJLL�VH�RE LQH�ABCFGLMDEJK). 
'HYLQH�FODU� IDSWXO�F �SHQWUX�D� UHDOL]D�R�SDUFXUJHUH�FRUHFW � LQGLIHUHQW�GH�VWUDWHJLD�
PRWRUXOXL�GH�LQIHUHQ �HVWH�QHFHVDU�FRQWUROXO�ILHF UXL�QRG�FH�YD�IL�SDUFXUV��3HQWUX�
DFHDVWD� DU� WUHEXL� YHULILFDW� SHQWUX� ILHFDUH� QRG� VHOHFWDW�� GDF � QX� H[LVW � XQ� DOW� QRG�
plasat mai bine în lista. 
 2EVHUYD LD� SULQFLSDO � HVWH� DFHHD� F � SHQWUX� R� SDUFXUJHUH� vQ� O LPH� HVWH�
DYDQWDMRDV �DOHJHUHD�unui nod aflat cât mai la stânga (cel mai aproape de începutul 
listei), iar pentru o parcurgere în adâncime cât mai spre dreapta. 

(defrule next_nod 
 ?f <- (arbore $?arb) 
 (nod ?n1 $? ?f1 $?) 
 (test (and (member$ ?n1 $?arb)  (not(member$ ?f1 $?arb)) )) 
 (not (exists (nod ?n2 $? ?f2 $?) 
       (test (and (member$ ?n2 $?arb) (not(member$ ?f2 $?arb))  
           (< (member$ ?n2 $?arb) (member$ ?n1 $?arb)) )) )) 
 => 
 (retract ?f) (assert (arbore $?arb ?f1)) 
) 
6HPQXO�µ�¶�SHQWUX�SDUFXUJHUH�vQ�O LPH�VWJ->dr (strategia depth); altfel dr->stg  
Semnul ‘>’ pentru parcurgere în adâncime stg->dr (strategia depth); altfel dr->stg  
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 'XS � FXP� VH� SRDWH� REVHUYD� SULQ� VFKLPEDUHD� VHPQXOXL� vQ� WHVWXO� GH�
FRPSDUDUH� D� SR]L LHL� FHORU� � GRX � QRGXUL� ?n1� úL� ?n2 �IXQF LD� member$� UHWXUQHD] �
SR]L LD� XQXL� HOHPHQW� vQWU-XQ� PXOWLFkPS��� VH� VFKLPE � SUDFWLF� PRGXO� vQ� FDUH� HVWH�
SDUFXUV�DUERUHOH��3HQWUX�D�IDFH�LQGHSHQGHQW �GH�VWUDWHJLH�úL�GLUHF LD�GH�SDUFXUJHUH��
HVWH�QHFHVDU �SH�OkQJ �VHOHFWDUHD�QRGXOXL�FkW�PDL�DSURDSH�GH�vQFHSXWXO�VDX�VIkUúLWXO�
OLVWHL� úL� VHOHFWDUHD� ILXOXL� FkW� PDL� DSURDSH� GH� PDUJLQH�� 3HQWUX� R� SDUFXUJHUH� GH� OD�
stânga la dreapta trebuie în mod evident ales fiul cât mai din stânga.  

(defrule next_nod 
 ?f <- (arbore $?arb) 
 (nod ?n1 $?fii) 
 (nod ?n1 $? ?f1 $?) 
 (test (and (member$ ?n1 $?arb)  (not(member$ ?f1 $?arb)) )) 
 (not (exists (nod ?n1 $? ?f2 $?) 
       (test (and (not(member$ ?f2 $?arb))  
           (> (member$ ?f2 $?fii) (member$ ?f1 $?fii)) )) )) 
 (not (exists (nod ?n2 $? ?f3 $?) 
       (test (and (member$ ?n2 $?arb) (not(member$ ?f3 $?arb))  
           (> (member$ ?n2 $?arb) (member$ ?n1 $?arb)) )) )) 
 => 
 (retract ?f) (assert (arbore $?arb ?f1)) 
) 

Dac �SULPXO�VHPQ�HVWH�µ�¶�VHQVXO�GH�SDUFXUJHUH�HVWH�GH�OD�VWkQJD�OD�GUHDSWD� 
'DF �SULPXO�VHPQ�HVWH�µ!µ�VHQVXO�GH�SDUFXUJHUH�HVWH�GH�OD�GUHDSWD�OD�VWkQJD�� 
'DF �DO�GRLOHD�VHPQ�HVWH�µ�¶�VH�UHDOL]HD] �R�SDUFXUJHUH�vQ�O LPH� 
'DF �DO�GRLOHD�VHPQ�HVWH�µ!¶�VH�UHDOL]HD] �R�SDUFXUJHUH�vQ�DGkQFLPH� 

 6H� YRU� H[HPSOLILFD� úL� GRX � YDULDQWH� PDL� DSURSLDWH� GH� SURJUDPDUHD�
SURFHGXUDO �� 9D� IL� IRORVLW� XQ� IDSW� nr_elem FDUH� YD� VWRFD� QXP UXO�QRGXOXL� FXUHQW��
$FHVWD�YD�IL�LQFUHPHQWDW�VDX�GHFUHPHQWDW�vQ�IXQF LH�GH�SR]L LD�OD�FDUH�VH�GRUHúWH�D�
VH� DMXQJH� vQ� OLVW �� $FHVW� IDSW� YD� IL� DVHUWDW� vQ� UHJXOD� radacina_arbore� úL� YD� DYHD�
LQL LDO� YDORDUHD� ��� 'XS � UXODUHD� SURJUDPXOXL� DFHVWD� YD� FRQ LQH� QXP UXO� WRWDO� DO�
nodurilor din arbore incrementat cu unu. 

(defrule parcurgere_in_latime 
 ?f1 <- (arbore $?arb) 
 ?f2 <- (nr_elem ?n) 
 (nod =(nth$ ?n $?arb) $?fii) 
 => 
 (retract ?f1 ?f2) (assert (arbore $?arb $?fii) (nr_elem (+ ?n 1))) 
) 

(defrule nu_exista_nod 
 (arbore $?arb) 
 ?f <- (nr_elem ?n &:(<= ?n (length $?arb)) ) 
 (not (exists (nod =(nth$ ?n $?arb) $?) )) 
 => 
 (retract ?f) (assert (nr_elem (+ ?n 1))) 
) 
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 În regula parcurgere_in_latime este selectat GLQ� OLVW �QRGXO�S ULQWH�GH�SH�
SR]L LD�VWRFDW �GH�IDSWXO�nr_elem��'DF �DFHVW�QRG�QX�H[LVW � �SRDWH�IL�QRG�IUXQ] ���
DWXQFL�UHJXOD�XUP WRDUH�nu_exista_nod va incrementa valoarea contorului pentru a 
SDUFXUJH�WRW�DUERUHOH��) U �DFHDVW �UHJXO �H[HFX LD�SURJUDPXOXi  s-ar fi terminat la 
vQWkOQLUHD� SULPXOXL� QRG� WHUPLQDO�� 3HQWUX� D� QX� UXOD� SURJUDPXO� vQ� EXFO � LQILQLW ��
FRQWRUXO�HVWH�LQFUHPHQWDW�SkQ �FkQG�GHS úHúWH�GLPHQVLXQHD�OLVWHL��DX�IRVW�SDUFXUVH�
astfel toate nodurile). 
 Pentru parcurgerea în adâncime, dat fiind fapWXO� F � GXS � vQWkOQLUHD� XQXL�
QRG� WHUPLQDO� WUHEXLH�V �QH�vQWRDUFHP�vQDSRL�vQ�OLVW �FX�XQD�VDX�PDL�PXOWH�QRGXUL��
SHQWUX� D� SDUFXUJH� úL� QRGXULOH� ILX� U PDVH�� YDULDELOD� FRQWRU� nr_elem va fi 
GHFUHPHQWDW ��3HQWUX�DFHDVWD�D�IRVW�LPSOHPHQWDW �UHJXOD�un_pas_inapoi.  

(defrule parcurgere_in_adancime 
 ?f1 <- (arbore $?arb) 
 ?f2 <- (nr_elem ?n) 
 (nod =(nth$ ?n $?arb) $? ?fiu $?) 
 (test (not (member$ ?fiu $?arb))) 
 => 
 (retract ?f1 ?f2)  
 (assert (arbore $?arb ?fiu) (nr_elem (+ (length $?arb) 1)) ) 
) 

(defrule un_pas_inapoi 
 (declare (salience -10)) 
 ?f <- (nr_elem ?n &:(> ?n 1)) 
 => 
 (retract ?f) (assert (nr_elem (- ?n 1))) 
) 
Pentru strategia depth parcurgere arbore stg->dr 
Pentru celelalte strategii parcurgere arbore dr->stg 

Spre deosebire de cazul anterior, pentru parcurgeUHD� vQ� DGkQFLPH� GDF �
H[LVW �vQ�OLVW �QRGXO�GH�SH�SR]L LD�nr_elem se trece direct la ultimul nod introdus în 
faptul  ordonat arbore� �YDORDUHD�FRQWRUXOXL�QX�PDL�HVWH�GRDU� LQFUHPHQWDW ���'DF �
YDORDUHD� FRQWRUXOXL� HVWH� PDL� PLF � GHFkW� XQX�� vQVHDPQ � F � V-a ajuns înapoi în 
U G FLQ �úL�F �QX�PDL�H[LVW �QLFL�XQ�QRG�FDUH�QX�D�IRVW�SDUFXUV�� 

 5.6. Implementarea unui arbore de decizie 

 $UERULL�GH�GHFL]LH�VXQW�XWLOL]D L�vQ�VSHFLDO�SHQWUX�UH]ROYDUHD�XQRU�SUREOHPH�
de clasificare. Pentru început trebuie ales pentru fiecare vQWUHEDUH�XQ�U VSXQV�GLQWU-
XQ�VHW�GH�U VSXQVXUL�YDOLGH��ÌQ�IXQF LH�GH�DFHVWH�U VSXQVXUL�VXQW�HOLPLQDWH�R�VHULH�GH�
VROX LL�GLQ�VHWXO�DFWXDO�GH�VROX LL�SRVLELOH�DOH�SUREOHPHL��&X�FkW�VH�FRERDU �PDL�PXOW�
vQ� DUERUH�� FX� DWkW� DFHVW� VHW� GH� VROX LL� SRVLELOH� VH� PLFúRUHD] �� ÌQ� ILQDO� VROX LD�
IXUQL]DW �FRUHVSXQGH�QRGXOXL�IUXQ] �vQ�FDUH�V-a ajuns 
 8Q� DUERUH� GH� GHFL]LH� HVWH� IRUPDW� GLQ� QRGXUL� úL� DUFH�� 1RGXULOH� UHSUH]LQW �
ORFD LLOH�DUERUHOXL�úL�SRW� IL�QRGXUL�GH�GHFL]LH�VDX�QRGXUL�VROX LH��$UFHOH�UHSUH]LQW �
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conexiunile întrH�QRGXULOH�S ULQWH�úL�QRGXULOH�FRSLO�úL�QXP UXO�DFHVWRUD�HVWH�OHJDW�GH�
VHWXO�GH� U VSXQVXUL� YDOLGH�SH� FDUH� OH�SRDWH� IXUQL]D�XWLOL]DWRUXO�SHQWUX�R� vQWUHEDUH��
'HúL� GHSODVDUHD� vQ� DUERUH� VH� IDFH� GH� VXV� vQ� MRV�� H[LVW � úL� VLWXD LL� FkQG� SRDWH� IL�
QHFHVDU �úL�GHSODVarea de jos în sus (de exemplu într-XQ�DUERUH�FDUH�vQYD ��DWXQFL�
FkQG� VHWXO� GH� vQWUHE UL� WUHEXLH� PRGLILFDW�� GHRDUHFH� DX� IRVW� J VLWH� VROX LL� QRL� VDX�
YHFKLOH�vQWUHE UL�QX�VXQW�ELQH�IRUPXODWH�� 
 &HL�PDL�XWLOL]D L�DUERUL�GH�GHFL]LH�VXQW�FHL�ELQDUL��vQ�FDUH�SHntru fiecare nod 
vQWUHEDUH�VXQW�SRVLELOH�GRDU�GRX �U VSXQVXUL��GH�RELFHL�GH�WLS�DILUPDWLY�VDX�QHJDWLY�
³<HV�1R´���ÌQ�H[HPSOXO�GH�PDL�MRV�VH�UHDOL]HD] �FODVLILFDUHD�PLúF ULORU�XQXL�SXQFW�
PDWHULDO�� 6XQW� OXDWH� vQ� FRQVLGHUD LH� GRDU� FHOH� PDL� LPSRUWDQWH� FDUDFWHULstici ale 
PLúF ULL� YHFWRUXO� YLWH] � úL� YHFWRUXO� DFFHOHUD LH�� ÌQ� IXQF LH� GH� YDORULOH� DFHVWRUD� VH�
UHDOL]HD] �R�FODVLILFDUH�SULPDU �D�PLúF ULL��'HúL�DUERUHOH�GH�GHFL]LH�UHSUH]HQWDW�PDL�
MRV�QX�HVWH�IRDUWH�PDUH��DUH�FDUDFWHU�GLGDFWLF���RGDW �FX�LQWURGXFHUHD�DOWRr parametri 
GLPHQVLXQLOH�DFHVWXLD�SRW�FUHúWH�IRDUWH�PXOW� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 În exemplele CLIPS-XOXL�VXQW�IXUQL]DWH�GRX �H[HPSOH�XQXO�GH�FODVLILFDUH�D�
DQLPDOHORU� úL� DOWXO� SHQWUX� DOHJHUHD� XQXL� YLQ� FkW� PDL� LQGLFDW� SHQWUX� XQ� PHQLX��$X�
IRVW�LPSOHPHQWDWH�úL�SUREOHPH�GH�GLDJQR] ��vQ�FDUH�VH�vQFHUFD�J VLUHD�XQXL�UHPHGLX�
pentru o maladie, dintr-XQ� VHW� GH� UHPHGLL� SRVLELOH� SULQ� LGHQWLILFDUHD� FDX]HORU� úL�
implicit a bolii de care suferea pacientul. 
 %D]D�GH� FXQRúWLQ H�SRDWH� IL� IRUPDW �GLQ� IDSWH� FRPSXVH� �GHIWHPSODWH� sau 
IDSWH�VLPSOH��3URJUDPDWRUXO�DOHJH�vQ�IXQF LH�GH�FRPSOH[LWDWHD�SUREOHPHL�úL�LPSOLFLW�
D�DUERUHOXL�GH�GHFL]LH�UH]XOWDW��PRGXO�vQ�FDUH�YD�IL�RUJDQL]DW �ED]D�GH�GDWH��9RU�IL�
SUH]HQWDWH�SHQWUX�DFHLDúL�SUREOHP �GRX �YDULDQWH�GH�SURJUDP���SULPD�XWLOL]kQG�IDSWe 
compuse, iar a doua fapte ordonate. Prin simpla schimbare a arborelui de decizie, 
SUREOHPD�SRDWH�IL�DSOLFDW �IRDUWH�XúRU�úL�vQ�DOWH�GRPHQLL�� 

Da Nu 

Nu Da 

Nu Da Nu Da 

Nu Da 

Vectorul v
&

vúL�
S VWUHD] �GLUHF LD" 

v
&

=const? a
&

=0 ( v
&

=const)? 
 

a =const? 
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QHXQLIRUP  
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0LúFDUH�
rectilinie 
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0LúFDUH�
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0LúFDUH�
rectilinie 
uniform 

DFFHOHUDW  
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ÌQ�YDULDQWD�XUP WRDUH�QX�YD� IL� IRORVLW �QLFL�R� LQVWUXF LXQH�SURFHGXUDO � �if, 
while, loop-for-count). De exemplu EXFOD�vQ�FDUH�VH�FHUH�UHLQWURGXFHD�XQXL�U VSXQV�
LQYDOLG� �GLIHULW� GH� ³GD´� VDX� ³QX´��� HVWH� UHDOL]DW � GH� UHJXOD� U VSXQVBJUHúLW în care 
HVWH�úWHUV�IDSWXO��úL�GH�UHJXOD�UHDFWLYDW �GH�SDWHUQ-ul (not (raspuns ?)). 

(deftemplate nod 
       (slot nume) (slot tip) (slot intrebare) (slot nod-da) (slot nod-nu) (slot raspuns)) 

(defrule initializare 
 (not (nod (nume root))) 
 => 
 (load-facts "date.dat")  (assert (nod-curent root)) ) 

(defrule intrebare-nod-de-decizie 
 (nod-curent ?nume) 
 (nod (nume ?nume) (tip decizie) (intrebare ?intrebare)) 
 (not (raspuns ?)) 
 => 
 (printout t ?intrebare " (da/nu) ")  (assert (raspuns (read))) ) 

(defrule raspuns-gresit 
 ?f <- (raspuns ~da&~nu) 
 => 
 (retract ?f) ) 

(defrule ramura-da 
 ?f1 <- (nod-curent ?nume) 
 (nod (nume ?nume) (tip decizie) (nod-da ?ramura)) 
 ?f2 <- (raspuns da) 
 => 
 (retract ?f1 ?f2)  (assert (nod-curent ?ramura)) ) 

(defrule ramura-nu 
 ?f1 <- (nod-curent ?nume) 
 (nod (nume ?nume) (tip decizie) (nod-nu ?ramura)) 
 ?f2 <- (raspuns nu) 
 => 
 (retract ?f1 ?f2)  (assert (nod-curent ?ramura)) ) 

(defrule afisare-nod-raspuns 
 (nod-curent ?nume) 
 (nod (nume ?nume) (tip raspuns) (raspuns ?valoare)) 
 (not (raspuns ?)) 
 => 
 (printout t "Cred ca este vorba de " ?valoare crlf) 
 (printout t "Corect ?(da/nu)")  (assert (raspuns (read))) ) 

(defrule raspunsul-este-bun 
 ?f1 <- (nod-curent ?nume) 
 (nod (nume ?nume) (tip raspuns)) 
 ?f2 <- (raspuns da) 
 => 
 (retract ?f1 ?f2) (assert (continuare)) ) 
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(defrule raspunsul-nu-este-bun 
 ?f1 <- (nod-curent ?nume) 
 (nod (nume ?nume) (tip raspuns)) 
 ?f2 <- (raspuns nu) 
 => 
 (retract ?f1 ?f2)  (assert (inlocuieste-nodul ?nume)) ) 

(defrule inlocuieste-raspuns-gresit 
 ?f1 <- (inlocuieste-nodul ?nume) 
 ?f2 <- (nod (nume ?nume) (tip raspuns) (raspuns ?valoare)) 
 => 
 (retract ?f1) 
 (printout t "Care este noua solu LH"�����ELQG�"VROXWLH-noua (read)) 
 (printout t "Intrebarea care diferentiaza " ?solutie-noua " de " ?valoare "? ") 
  (bind ?intrebare (readline)) 
 �SULQWRXW�W��'H�DFXP�YRL�VWL�F �U VSXQVXO�FRUHFW�HVWH����"VROXWLH-noua crlf) 
 (bind ?nodnou1 (gensym*)) 
 (bind ?nodnou2 (gensym*)) 
 (modify ?f2 (tip decizie) (intrebare ?intrebare) 
         (nod-da ?nodnou1) (nod-nu ?nodnou2) (raspuns nil)) 
 (assert (nod (nume ?nodnou1) (tip raspuns) (raspuns ?solutie-noua))) 
 (assert (nod (nume ?nodnou2) (tip raspuns) (raspuns ?valoare))) 
 (assert (continuare)) ) 

(defrule continuare 
 (continuare) 
 (not (raspuns ?)) 
 => 
 (printout t "Mai incercam? (da/nu) ")  (assert (raspuns (read))) ) 

(defrule reluam 
 ?f1 <- (continuare) 
 ?f2 <- (raspuns da) 
 => 
 (retract ?f1 ?f2) (assert (nod-curent root))) 

(defrule stop 
 ?f1 <- (continuare) 
 ?f2 <- (raspuns nu) 
 => 
 (retract ?f1 ?f2)  (save-facts "date.dat" local nod) ) 

 6H� REVHUY � IDSWXO� F � DUERUHOH� GH� GHFL]LH� SRDWH� vQY D�� 'DF � XWLOL]DWRUXO�
FRQVLGHU �F �QRGXO�IUXQ] �vQ�FDUH�D�DMXQV�QX�HVWH�VROX LD�FHD�PDL�SRWULYLW ��H[LVWkQG�
LQFHUWLWXGLQL�GDWRULW �XQHL�DOWH�VROX LL���DWXQFL�DFHVWD�YD�IRUPXOD�R�DOW � vQWUHEDUH�úL�
YD� SUHFL]D� QRXD� VROX LH� �DFHDVWD� FRUHVSXQGH� U VSXQVXOXL� DILUPDWLY� OD� vQWUHEDUHD�
IRUPXODW ���'DWHOH�GH�LQWUDUH�VXQW�FLWLWH�FX�DMXWRUXl comenzii load-facts�úL�VDOYDWH�vQ�
final cu save-facts�� 6H� VDOYHD] � SUDFWLF� QXPDL� IDSWHOH� GHIWHPSODWH� QRG� ORFDOH�
�YL]LELOH�QXPDL�vQ�PRGXOXO�FXUHQW�0$,1���)XQF LLOH�gensym* sunt folosite pentru a 
JHQHUD�XQ�VLPERO�XQLF��ÌQ�DFHVW�IHO�VH�HYLW �H[LVWHQ D�D�GRX �QRGXUL�FDUH�DX�DFHODúL�
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QXPH�� 'DF � VH� GRUHúWH� UHOXDUHD� SURJUDPXOXL�� DWXQFL� HVWH� VXILFLHQW� FD� U G FLQD�
DUERUHOXL� GH� GHFL]LH� V � GHYLQ � nod-curent. Pentru arborele de decizie reprezentat 
PDL�VXV�IDSWHOH�GLQ�ILúLHUXO�“date.dat”�SRW�IL�XUP WRDUHOH� 

(nod (nume �URRW���WLS�GHFL]LH���vQWUHEDUH�³9HFWRUXO�Y�vúL�S VWUHD] �vQWRWGHDXQD�GLUHF LD"´�� 
(nod-da  n1) (nod-nu  n2)) 

�QRG��QXPH��Q����WLS�GHFL]LH���vQWUHEDUH�³9LWH]D�HVWH�FRQVWDQW "´���QRG-da  n3) (nod-nu  n4)) 
�QRG��QXPH��Q����WLS�GHFL]LH���vQWUHEDUH�³$FFHOHUD LD�HVWH�QXO "´���QRG-da  n5) (nod-nu  n6)) 
�QRG��QXPH��Q����WLS�UDVSXQV���UDVSXQV�³0LúFDUH�FXUELOLQLH�QHXQLIRUP ´�� 
�QRG��QXPH��Q����WLS�UDVSXQV���UDVSXQV�³0LúFDUH�FXUELOLQLH�XQLIRUP ´�� 
.......................................................................................................................... 

'XS � FXP� VH� SRDWH� REVHUYD� vQ� FRQVWUXF LD� GHIWHPSODWH� nod� H[LVW � VORWXUL�
care nu sunt folosite decât de nodurile decizie (cum ar fi  intrebare, nod-da, nod-
nu��úL�XQ�VORW�raspuns utilizat doar de nodurile�VROX LH��6LQJXUHOH�VORWXUL�IRORVLWH�GH�
toate nodurile în comun sunt nume úL�tip. 

ÌQ� YDULDQWD� XUP WRDUH� YRU� IL� IRORVLWH� IDSWH� RUGRQDWH� vQ� ORFXO� IDSWHORU�
GHIWHPSODWH�QRG��8Q�QRG�YD�DU WD�GH�DFHDVW �GDW �DVWIHO� 
��������QRG��Q���³9LWH]D�HVWH�FRQVWDQW "´�Q���Q�������QRG�Q��³0LúFDUH�FXUELOLQLH�XQLIRUP ´�� 

'H�DFHDVW �GDW �GLIHUHQ HOH�vQWUH�XQ�QRG�GH�WLS�GHFL]LH�úL�FHOH�GH�WLS�VROX LH�FRQVWDX�
doar în nodurile copil enumerate la finalul faptului, pe care un nod terminal nu are. 
'HYLQH�IRDUWH�XúRU�GH� LPSOHPHQWDW�XQ arbore de decizie care nu este binar (poate 
DYHD�PDL�PXOW�GH�GRX �QRGXUL�ILX��SULQ�VLPSOD�LQWURGXFHUH�D�DFHVWRUD�vQ�OLVW �� 
������QRG��WDWD��³&H�vQ O LPH�DUH�SHUVRDQD���-PLF ���-medie, 3-mare, 4-f.mare)?” f1 f2 f3 f4) 
Pentru selectarea nodului copil ales VH�IRORVHúWH�(nth$ (read) $?fii), unde valoarea 
LQWURGXV � GH� OD� WDVWDWXU � WUHEXLH� V � ILH� FXSULQV � vQWUH� �� úL� (length$ $?fii). Faptele 
FLWLWH�GLQ�ILúLHUXO�“date.dat” WUHEXLH�VD�ILH�ELQHvQ HOHV�IDSWH�RUGRQDWH� 

(defrule initializare 
 (not (nod $?)) 
 => 
 (load-facts "date.dat") (assert (go_to root)) ) 

(defrule select_nod 
 ?f <- (go_to ?name) 
 (nod ?name  ?string  $?fii) 
 => 
 (printout  t  t ?string) 
 (if (neq (length$ $?fii) 0)  ;daca nu este nod terminal 
  then 
  (retract ?f)  (printout  t  “ (da/nu) “) 

 (while (neq (bind ?r (read)) Da da DA d D Nu nu NU n N) do ) 
 (if (neq ?r Da da DA d D)  

 then (assert (go_to  (nth$ 1 $?fii))) 
 else (assert (go_to  (nth$ 2 $?fii))) ) 

) ) 
 DeúL� SXWHP� PRGLILFD� UHJXOLOH� IRORVLWH� DQWHULRU� SHQWUX� D� LPSOHPHQWD� XQ�
DUERUH�GH�GHFL]LH�FDUH�vQYD ��YRP�UHDOL]D�R�UHJXO �QRX �PXOW�PDL�FRPSDFW ��FDUH�OH�
vQJOREHD] �SH�WRDWH�OD�XQ�ORF��2ULFXP�SURJUDPXO�UXOHD] �úL�I U �UHJXOD�XUP WRDUH� 
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(defrule nod_terminal_nou 
      ?f1 <- (go_to ?name) 
      ?f2 <- (nod ?name  ?valoare) 
      => 
      (retract ?f1) (printout  t  t "Corect ?(da/nu) ") 
      (if (neq (read) Da da DA d D) 
       then 
 �SULQWRXW�W��&DUH�HVWH�QRXD�VROX LH"�����ELQG�"VROXWLH-noua (readline)) 
 (printout t "Intrebarea care diferentiaza " ?solutie-noua " de " ?valoare "? ") 
 (bind ?intrebare (readline)) (retract ?f2) 

(assert  (nod  (bind ?nodnou1 (gensym*))  ?solutie-noua) 
  (nod  (bind ?nodnou2 (gensym*)) ?valoare) 
  (nod  ?name  ?intrebare  ?nodnou2  ?nodnou1) ) 
      ) 
      (printout  t "Mai incercam? (da/nu) ") 
      (if (neq (read) Da da DA d D) 
       then  (save-facts "date.dat")  
       else (assert (go_to  root)) ) 
) 

5.7. Sistem Expert pentru diagnosticarea unei imprimante 

 DaF � vQ� H[HPSOXO� DQWHULRU�� WRDWH� QRGXULOH� DUERUHOXL� GH� GHFL]LH� HUDX�
UHSUH]HQWDWH�SULQ� vQWUHE UL�� H[FHS LH� I FkQG�QRGXULOH� WHUPLQDOH� �VDX� IUXQ]HOH�� FDUH�
UHSUH]HQWDX� VROX LLOH� 6(�� GH� DFHDVW � GDW � vQ� DIDUD� IDSWXOXL� F � QX� VH� PDL� UHVSHFW �
VWUXFWXUD�DUERUHVFHQW �SRW�IL�vQWkOQLWH�vQ�LQWHULRUXO�JUDIXOXL�úL�LQGLFD LL��LQVWUXF LXQL��
vQ�DIDUD�vQWUHE ULORU��7UHFHUHD�GH�OD�VWUXFWXUD�DUERUHVFHQW �OD�R�VWUXFWXU �GH�JUDI�HVWH�
IRDUWH� VLPSO � GH� UHDOL]DW�� GDWRULW � IOH[LELOLW LL� FX� FDUH� D� IRVW� SURLHFWDW� 6(��
Programatorul trebuiH� SUDFWLF� V � VH� DVLJXUH� GH� XQLFLWDWHD� HWLFKHWHORU� DVRFLDWH�
QRGXULORU�úL�GH�FRUHFWLWXGLQHD�DFHVWRUD��DFHVWHD�WUHEXLH�V �UHVSHFWH�VFKL D�SH�FDUH�D�
proiectat-o în prealabil). 
 $X�IRVW�UHDOL]DWH�GRX �UHJXOL��XQD�SHQWUX�D�SUHOXD�QRGXULOH�GH�WLS�vQWUHEDUH�
úL�FHDODOW �SHQWUX�QRGXULOH�GH�WLS�LQVWUXF LXQH� 

(defrule select_question 
 ?f <- (go ?g) 
 (instr ?g ?yes ?no ?i) 
 (test (str-index "?" ?i)) 
 => 
 (printout t t ?i "(Yes/No) ") 
 (while (neq (bind ?r (read)) Yes Y y yes YES No N n no NO) 
  (printout t "Valid answer (Yes/No) :") ) 
 (retract ?f) 
 (if (neq ?r No N n no NO) 
  then   (assert (go ?yes)) 
  else    (assert (go ?no)) ) 
) 
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  NO   NO 

  NO   NO  YES  YES 

 YES 

  NO 

YES   NO 

x Turn power on. 
x Remove I/F cable. 
x Mount ink ribbon. 
x Set paper. 
x Move carriage to center. 

Turn power on. 

Carriage 
Movement ? 

Carriage  
 stops at home  

position ? 

Home position  
 switch signal is 

 normal? 

 On line lamps 
 glows? 

    Carriage 
   operates 
   normally? 

   Carriage 
  operating waveform  

   is normal ? 

 Replace printer 
 mechanism 

 1. Replace main  
     logic board. 
 2. Replace printer 
     mechanism. 

YES 

 YES 

(defrule select_instruction 
 ?f <- (go ?g) 
 (instr ?g ?next $?instr) 
 (test (not (str-index "?" (implode$ $?instr)))) 
 => 
 (loop-for-count (?i 1 (length$ $?instr)) 
  (printout t (nth$ ?i $?instr) crlf)  
 ) 
 (retract ?f)  (readline)  (assert (go ?next)) ) 

În FRQWLQXDUH�YD�IL�SUH]HQWDW �GRDU�R�PLF �SDUWH�GLQ�VFKHPD�EORF�HODERUDW �
SHQWUX�GHSDQDUHD�GHIHF LXQLORU�XQHL�LPSULPDQWH��8WLOL]DWRUXO�VLVWHPXOXL�H[SHUW�HVWH�
vQGUXPDW� SDV� FX� SDV�� DVWIHO� vQFkW� OD� VIkUúLWXO� SDUFXUJHULL� DFHVWXLD� HVWH� J VLW �
GHIHF LXQHD��HYHQWXDO�FKLDU�úL�HOLPLQDW � 
 3RDWH�IL�REVHUYDW �IRDUWH�FODU�SUH]HQ D�QRGXULORU�GH�WLS�LQVWUXF LXQH�vQ�ID D�
úL�GXS �QRGXULOH�GH�WLS�vQWUHEDUH��SUHFXP�úL�H[LVWHQ D�XQRU�SXQFWH�GH�VDOW�FH�FRQGXF�
OD�IRUPDUHD�XQRU�EXFOH�vQ�FDUH�VXQW�WHVWDUH�GLIHULWH�S U L�FRPSRQHQWH�ale imprimantei. 
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 Datele de intrare pot fi citite dintr-XQ� ILúLHU� VDX� SRW� IL� LQWURGX-se într-o 
FRPDQG �GHIIDFWV��)DSWXO�go�FRQ LQH�ORFD LD�FXUHQW �vQ�DUERUHOH�GH�GHFL]LH�úL�DUH�OD�
început valoarea A�� 3URJUDPXO� SUH]LQW � PDUHOH� DYDQWDM� F � VH� � SRW� DVRFLD� SHQWUX�
noduri orice nuPH��VLPEROXUL��úLUXUL�GH�FDUDFWHUH�úL�FKLDU�QXPHUH�� 

(deffacts date-initiale 
 (go A) 
 (instr 1  2  "Turn power off." "Remote I/F cable." "Mount ink ribbon." 

        "Set paper." "Move carriage to center.") 
 (instr I1 Q1 "Power on.") 
 (instr Q1 Q2 B "Carriage movement?") 
 (instr Q2 Q3 Q4 "Carriage operates normally?") 
 (instr Q4 I2 I3 "Carriage motor operating wave form is normal ? *1") 
 (instr I2 A "Raplace printer mechanism.") 
 (instr I3 A "1) Repace min logic board.2) Repace printer mechanism.") 
 (instr Q3 Q6 Q5 "Carriage stops at home position?") 
.................................................................................................................................... 

 Regulile select_question úL� select_instruction deosebesc nodurile decizie 
GH�QRGXULOH� VROX LH� LQ� IXQF LH�GH�SUH]HQ D� VDX�DEVHQ D�³VHPQXOXL� vQWUHE ULL´��) U �
LQWURGXFHUHD� DFHVWXL� VHPQ� GH� SXQFWXD LH� vQ� PHVDMXO� vQWUHE ULORU� SURJUDPXO� QX�
IXQF LRQHD] �FRUHFW� 

5.8. Program Expert de diaJQRVWLFDUH�D�GHIHF LXQLORU�XQXL�FDOFXODWRU  

 2� DOW � PHWRG � GH� LPSOHPHQWDUH� D� XQXL� DUERUH� GH� GHFL]LH�� FRQVW � vQ�
UHDOL]DUHD� XQHL� UHJXOL� SHQWUX� ILHFDUH� QRG� S ULQWH�� ÌQ� DFHVW� IHO� QXP UXO� UHJXOLORU�
FUHúWH� RGDW � FX� GLPHQVLXQHD� DUERUHOXL� GH� GHFL]LH�� $YDQWDMHOH� SH� FDUH� OH� SUH]LQW �
DFHDVW �PHWRG �FRQVWDX�vQ�IRORVLUHD�XQXL�QXP U�IRDUWH�PLF�GH�IDSWH��FHHD�FH�GXFH�OD�
R�YLWH] �IRDUWH�PDUH�D�PRWRUXOXL�GH�LQIHUHQ ��SURFHVXO�GH�SRWULYLUH�³PDWFKLQJ´�VH�
UHDOL]HD] � IRDUWH� UDSLG��� LQkQG� FRQW� vQV � GH� IDSWXO� F � SHQWUX� ILHFDUH� nod de tip 
vQWUHEDUH� VH� DúWHDSW � LQWURGXFHUHD� XQXL� U VSXQV� GH� OD� WDVWDWXU �� VH� SRDWH� DILUPD�
IDSWXO� F � YLWH]D� QX� HVWH� IDFWRUXO� SULQFLSDO� GH� FDUH� WUHEXLH� V � VH� LQ � FRQW� SHQWUX��
HODERUDUHD� XQXL� DUERUH� GH� GHFL]LH� �DFHVWD� FRQVW � vQ� PRGXO� vQ� FDUH� vQWUHE ULOH�
foUPXODWH�DFRSHU �GRPHQLXO�VROX LLORU�� 
 3HQWUX�D�YHULILFD�YDOLGLWDWHD�U VSXQVXULORU�LQWURGXVH�DX�IRVW�GHILQLWH�IXQF LLOH�
întreb� úL� da-sau-nu�� vQ� SULPD� VH� YHULILF � GDF � U VSXQVXO� RIHULW� GH� XWLOL]DWRU� HVWH�
YDOLG��DOWIHO�VSXV�GDF �HVWH�VLPERO�VDX�úLU�GH�FDUDFWere (de tip lexeme��úL�GDF �IDFH�
SDUWH�GLQ� OLVWD� U VSXQVXULORU�DGPLVH��$FHDVW � OLVW �HVWH� IXUQL]DW �GH�FHD�GH-a doua 
UHJXO � da-sau-nu�� FDUH� UHWXUQHD] � VLPEROXO� 758(� VDX� )$/6(� vQ� IXQF LH� GH�
FDUDFWHUXO� DILUPDWLY� VDX� QHJDWLY� DO� U VSXQVXOXL�� $FHVWH� VLPEROXUL� Yor duce la  
VHOHFWDUHD� S U LL� WKHQ� VDX� D� S U LL� HOVH�� �FRUHVSXQ] WRDUH� FHORU� GRL� ILL� DL� QRGXOXL�
S ULQWH��GLQ�LQVWUXF LXQHD�SURFHGXUDO �if�D�UHJXOLL�DFWLYDWH��6H�SRDWH�DILUPD�IDSWXO�F �
regula determinare_stare_de_functionare�FRUHVSXQGH�QRGXOXL�U G FLQ �D�DUborelui, 
ILLQG�vQWRWGHDXQD�SULPD�DFWLYDW � 'DF � V-D� J VLW� R� VROX LH� �QRG� IUXQ] ��� FX� DMXWRUXO�
regulii afisare_reparatie comenzilor (reset) (retract *) VXQW�úWHUVH�WRDWH�IDSWHOH�úL�
H[HFX LD�SURJUDPXOXL�VH�RSUHúWH��DOWIHO�³WUHEXLH�PHUV�OD�VHUYLFH�FX�FRPSXWHUul”). 
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(deffunction intreb (?intrebare  $?v)        ;$?v - valori permise 
      (printout t  ?intrebare) 
      (while (or (not(lexemep(bind ?r (read)))) (not(member$(lowcase ?r) $?v)) )  

(printout  t  “Raspunsuri valide ” $?v “:”) ) 
      (lowcase ?r) ) 

(deffunction da-sau-nu (?intrebare) 
 (bind ?rsp (intreb ?intrebare da nu d n)) 
 (if (or (eq ?rsp da) (eq ?rsp d))   then TRUE    else FALSE)) 
---------------------------------------------------------------------------------------------------- 
(defrule determinare_stare_de_functionare 
 (not (stare_de_functionare computer ?)) 
 (not (repair ?)) 
 => 
 (if (da-sau-nu "Computerul porneste (da/nu)? ")  
  then  (if (da-sau-nu "Calculatorul functioneaza normal ? (da/nu)") 
    then (assert(repair "Computerul Dvs. nu necesita nici o reparatie !!!")) 
   else (assert (stare_de_functionare computer ne_coresp)) ) 
 else (assert (stare_de_functionare computer nu_porneste)) )) 

(defrule fara_reparatie 
 (declare (salience -10)) 
 (not (repair ?)) 
 => 
 (assert (repair "Va trebui sa duceti computerul la service !!!"))) 

(defrule afisare_reparatie 
 (declare (salience 10)) 
 (repair ?item) 
 => 
 (printout t t t "Reparatie sugerata :" ?item t)  (reset) (retract *)) 
---------------------------------------------------------------------------------------------------- 
(defrule zgomot_ventilator 
 (stare_de_functionare computer nu_porneste) 
 => 
 (if (da-sau-nu "Functioneaza ventilatorul sursei ?(da/nu) ") 
  then (assert (ventilator computer se_roteste)) 
  else (assert (ventilator computer nu_se_roteste)) )) 

(defrule verificare_alimentare 
 (ventilator computer nu_se_roteste) 
 => 
 (if (da-sau-nu "Computerul este alimentat ?(da/nu) ") 
       then (assert (sursa computer alimentata)) 
          else (assert (repair "Alimentati computerul !")) )) 

(defrule verificare_cablu_alimentare 
 (sursa computer alimentata) 

=> 
 (if (da-sau-nu "Cablul de alimentare este bun ? (da/nu) ") 
         then (assert (repair "Schimbati sursa de alimentare a computerului  !")) 
          else (assert (repair "Schimbati cablul de alimentare !")) )) 
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(defrule verificare_CPU 
 (or  (ventilator computer se_roteste) 

    (hdd computer nu_functioneaza) ) 
 => 
 (if (da-sau-nu "Procesorul functioneaza ? (da/nu) ") 
         then (assert (cpu computer functioneaza)) 
          else (assert (repair "Schimbati Procesorul computerului  !")) )) 

(defrule verificare_memorie 
 (cpu computer functioneaza) 
 => 
 (if (da-sau-nu "Memoria RAM functioneaza ? (da/nu) ") 
         then (assert (memorie computer functioneaza)) 
          else (assert (repair "Schimbati Memoria RAM a computerului  !")) )) 

(defrule verificare_placa_video  
 (memorie computer functioneaza) 

=> 
 (if (da-sau-nu "Placa video functioneaza ? (da/nu) ") 
         then (assert (placa_video computer functioneaza)) 
          else (assert (repair "Schimbati Placa video a computerului  !")) )) 

(defrule verificare_placa_baza  
 (placa_video computer functioneaza) 
 => 
 (if (da-sau-nu "Placa de baza functioneaza ? (da/nu) ") 
         then (assert (memorie computer functioneaza)) 
          else (assert (repair "Schimbati Placa de baza a computerului  !")) )) 

(defrule start_error 
 (stare_de_functionare computer ne_coresp) 
 => 
 (if (da-sau-nu "Se semnaleaza vreo eroare la initializare ? (da/nu) ") 
         then (assert (start computer error)) 
          else (assert (start computer no_error)) )) 

(defrule diagnostic_mem 
 (mem computer error) 
 => 
 (assert (repair "Vedeti daca memoria a fost corect instalata pe placa de baza.  
    Daca da, mergeti cu placa de baza la service.")) ) 
(defrule mem_error 
 (start computer error) 
 => 
 (if (da-sau-nu "Se semnaleaza eroare la numararea memoriei ? (da/nu) ") 
         then (assert (mem computer error)) 
          else (assert (mem computer no_error)) )) 

(defrule bios_error 
 (mem computer no_error) 
 => 
 (if (da-sau-nu "Se semnaleaza eroare de CHECKSUM la BIOS ? (da/nu) ") 
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        then (assert(repair "Intrati in Bios si dati LOAD BIOS DEFAULT si verificati  
            bateria de pe placa de baza !!!")) 
         else (assert (bios computer no_error))  )) 

(defrule startHDD_error 
 (bios computer no_error) 
 => 
 (if (da-sau-nu "Se semnaleaza eroare la initializarea HDD-ului ? (da/nu) ") 

      then (assert (repair "Vedeti daca HDD-ul a fost corect instalat.  
           Daca nu, mergeti cu HDD-ul la service !")) )) 

(defrule SO_error 
 (start computer no_error) 
 => 
 (if (da-sau-nu "Se semnaleaza vreo eroare la incarcarea SO ? (da/nu) ") 
       then (assert (repair "Incercati sa reinstalari Sist.Op. sau sa reconfigurati  
   device-urile prezente in computer (citind documentatia lor ) !")) 
         else (assert (SO computer no_error)) )) 

(defrule SO_se_blocheaza 
 (SO computer no_error) 
 => 
 (if (da-sau-nu "Se blocheaza Sistemul de Oprerare ? (da/nu) ") 
         then (assert (SO_b computer error)) 
  else (assert (SO_b computer no_error)) )) 

(defrule cooler_test 
 (SO_b computer error) 
 => 
 (if (da-sau-nu "Coolerul-ul functioneaza ? (da/nu) ") 
         then (assert (cooler computer nu_functioneaza)) 
          else (assert (repair "Schimbati cooler-ul !")) )) 

(defrule hdd_test 
      (cooler computer nu_functioneaza) 
      => 
      (if (da-sau-nu "Hdd-ul functioneaza ? (da/nu) ") 
      then       (assert (hdd computer nu_functioneaza)) 
      else (assert(repair "Incercati sa reparati erorile de pe Hdd sau sa-l schimbati!")) )) 

(defrule device_error 
 (SO_b computer no_error) 
 => 
          (if (da-sau-nu "Sunt device-uri care nu functioneaza ? (da/nu) ") 
           then (assert (device computer error))  
           else (assert (repair "Computerul Dvs. nu necesita nici o reparatie !!!")) )) 

 (defrule device_solve 
          (device computer error) 
          => 
          (if (da-sau-nu "Ati reinstalat acele device-uri care nu functioneaza ?(da/nu) ") 
           then else  (assert (repair "Incercati sa instalati(reinstalati) device-urile care 

  nu functioneaza corespunzator !")) )) 



                                                        Cap.5  Implementarea unui  Sistem Expert   145 
 

 
 

�����6LVWHP�([SHUW�vQ�/LQJYLVWLF  

8UP WRUXO�SURJUDP�SULPHúWH�OD�LQWUDUH�XQ�FXYkQW�úL�OD�LHúLUH�YD�IXUQL]D�DFHO�
FXYkQW�GHVS U LW�vQ�VLODEH��3HQWUX�D�LPSOHPHQWD�XQ�DVWIHO�GH�6(�YRP�FRQVWUXL�XQ�VHW�
GH� UHJXOL�� FDUH� V � LGHQWLILFH�JUXS ULOH�GH� FRQVRDQH�úL� YRFDOH dintr-XQ�FXYkQW� úL� V �
J VHDVF �PHWRGD�FHD�PDL�LQGLFDW �SHQWUX�IRUPDUHD�GH�QRL�VLODEH�� 

Pentru aceasta ne vom folosi, pentru început de regulile furnizate de 
³ÌQGUHSWDUXO� RUWRJUDILF�� RUWRHSLF� úL� GH� SXQFWXD LH´, elaborat de Institutul de 
/LQJYLVWLF �DO�8QLYHUVLW LL�GLQ�%XFXUHúWL�� úL�GH�³ÌQGUHSWDUXO�GH�VLQWD[ �� IRQHWLF ��
RUWRJUDILH��RUWRHSLH�úL�SXQFWXD LH´�D�F UXL�DXWRUL�VXQW�*K��%DGHD��úL�&RQVW��0LX�� 

1. 5HJXOD�SULQFLSDO �GH�IRUPDUH�D�XQHL�VLODEH�HVWH�GHGXV �GLQ�vQV úL�GHILQL LD�DFHVWHLD�� 
“Silaba este unitDWHD� VRQRU � DOF WXLW � GLQWU-R� YRFDO � VDX� GLQWU-un grup de 

sunete, FDUH� FXSULQGH� vQ� PRG� REOLJDWRULX� R� YRFDO � úL� FDUH� VH� SURQXQ � SULQWU-o 
VLQJXU �GHVFKLGHUH�D�JXULL´� 

2.�&kQG�vQWUH�GRX �YRFDOH�VH�DIO �R�FRQVRDQ ��DFHDVWD�WUHFH�vQ�FHD�GH-D�GRXD�VLODE � 
Vom nota acest caz cu V-CV (sunt incluse automat cazurile V-CD, D-CV, D-CD, 
D-CT, T-CV, T-&'��XQGH�QRWD LLOH�9-YRFDO ��&-FRQVRDQ ��'-GLIWRQJ�úL�7-triftong). 
Exemple: o-U , a-tom, ma-rea, dea-V , floa-rea, bo-ie-roai-F ��OH-oai-F , zo-ioa-sei. 

3.�'DF �YRFDOD�HVWH�XUPDW �GH�GRX �VDX�PDL�PXOWH�FRQVRDQH��SULPD�FRQVRDQ �WUHFH�
vQ�VLODED�GLQDLQWH�úL�FHDODOW ��FHOHODOWH��vQ�VLODED�XUP WRDUH��9&-CV, VC-CCV... 
Exemple: ban-F , as-pru, con-tra, mon-stru, ab-strac- L-e. 

4. )DF�H[FHS LH�GH�OD�UHJXOD�GH�PDL�VXV�FD]XULOH�vQ�FDre: 
x SULPD�FRQVRDQ �HVWH�E��F��G��I��J� �K� �S� �W� �Y�� LDU�D�GRXD�HVWH�O�VDX�U��DPkQGRX �

FRQVRDQHOH�WUHF�OD�VLODED�XUP WRDUH�9-CCV. Ex: ci-IU , sti-FO , a-cru, du-hli. 
x JUXSXULOH�FW��F ��úL�SW��S �SUHFHGDWH�GH�FRQVRDQH�VH�GHVSDUW��'HRDUHFH�SH�OkQJ �

aceste grupuUL� DX� IRVW� J VLWH� DOWHOH� SXWHP� UHIRUPXOD� DFHDVWD� UHJXO �� 3HQWUX�
grupurile de consoane lpt, mpt, mS , ncs, nct, nF , ncv, ndv, rct, rtf, stm 
GHVS U LUHD�vQ�VLODEH�VH�IDFH�DVWIHO�9&&-CV. Exemple: sculp-tor, somp-tu-os, 
sfinc-úLL, punc-taj, func- L-e,de-linc-vent, sand-YLú, an-tarc-tic, jert-I , ast-P . 

x JUXSXULOH�GH�OLWHUH�FKH��FKL��JKH��JKL�UHGDX�R�VLQJXU �FRQVRDQ �UHGDX�R�VLQJXU �
FRQVRDQ �úL�GHVS U LUHD�vQ�VLODEH�VH�UHDOL]HD] �FD�úL�vQ�FD]XO�9-CV. 

x VXQW�vQWkOQLWH�vQ�QHRORJLVPH�JUXS UL�FRQVRQDQWLFH�QHRELúQXLWH�úL�GHVS U LUHD�VH�
IDFH�GXS �FRQVRDQD�D�GRXD�VCC-C...V (Ex: ang-strom, horn-EOHQG ��WXQJ-sten). 
Exemple: e-cher, u-re-chi, ve-ghe, ne-ghi-Q � 

'H�DVHPHQHD�XQHRUL�SRW�IL� vQWkOQLWH�úL�VLWXD LL�VSHFLDOH� vQ�FDUH�UHJXOD�9&-CV este 
UHVSHFWDWH��'H�H[HPSOX�GDF � 

x se� vQWkOQHúWH�OLWHUD�x��FDUH�QRWHD] �GRX �FRQVRDQH�FV�úL�J]���XUPDW �VDX�QX�GH�
alte consoane (a-[ , e-xa-men, tex-til, ex-plo-zi-e, dex-te-ri-ta-te). 

x FkQG�VH�vQWkOQHVF�GRX �FRQVRDQH�GXEOH��în-no-bi-la, in-ter-regn, for-tis-si-mo). 
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x SULPD� FRQVRDQ � HVWH� O� VDX� U�� LDU� D� GRXD� HVWH� E�� F�� G�� I�� J� �K� �S� �W� �Y� �VLWXD LH�
LQYHUV �H[FHS LHL�GH�PDL�VXV��VDX�SULPD�FRQVRDQ �O�úL�D�GRXD�U� 

5. &kQG�GRX �YRFDOH� VXFFHVLYH�QX� IRUPHD] �XQ�GLIWRQJ�� VDX� DOWIHO� VSXV� VH� DIO � vQ�
KLDW��ILHFDUH�IDFH�SDUWH�GLQ�DOW �VLODE �V-V. În caz contUDU�FHOH�GRX �YRFDOH�DU�IL�IRVW�
LQFOXVH�vQ�DFHLDúL�VLODE ���a-er, a-ici, na- L-u-ne, po-et, ca-is, con-ti-nu-a). 

6��&kQG�R�YRFDO �HVWH�XUPDW �GH�XQ�GLIWRQJ�VDX�WULIWRQJ�V-D, V-T, vocala face parte 
GLQ�SULPD�VLODE ��ba-ia, fe-me-ie, no-X , le-oai-F ��ro-iau, su-iai). Se poate afirma 
úL�IDSWXO�F �VHPLYRFDOHOH�i�úL�u�vQWUH�GRX �YRFDOH�WUHF�OD�VLODED�XUP WRDUH� 

7. Vocala i�HVWH�XQHRUL�QHVLODELF �úL�VH�PDL�QXPHúWH�L�scurt (úRSWLW, afonizat). Este 
FD]XO�vQ�FDUH�DFHVWD�DSDUH�VLQJXU �OD�VIkUúLWXO�FXYkQWXOXL��QHvQVR LW �GH�DOW �YRFDO ��
�vQ� VSHFLDO� SHQWUX� IRUPHOH�GH�SOXUDO�� úL� SHUVRDQD� ,,� LQGLFDWLY�SUH]HQW� OD�YHUEHORU���
Exemple: buni��F U i, vezi, pomi, vezi, lu-crezi��GD i. 

1X� YRU� IL� VWXGLDWH� úL� FD]XULOH� vQ� FDUH� GRX � FXYLQWH� vQWUHJL� VXQW� URVWLWH�
vPSUHXQ �úL�WUHEXLH�Xnite prin FUDWLP ��'H�DVHPHQHD�QLFL�VLWXD LLOH�vQ�FDUH�VH�SHQWUX�
FXYLQWHOH� FRPSXVH� úL� FHOH� GHULYDWH� FX� SUHIL[H� �úL� OD� XQHOH� GHULYDWH� FX� VXIL[H��
UHVSHFWLY� FHOH� FDUH� VH� WHUPLQ � vQ� JUXSXUL� FRQVRQDQWLFH� úL� VXIL[XO� vQFHSH� FX� R�
FRQVRDQ �� GHVS U LUHD� vQ� VLODEH� VH� IDFH� �� GH� SUHIHULQ � LQkQGX-VH� FRQW� GH� S U LOH�
componente: de-spre (nu des-pre), in-egal (nu i-ne-gal), ne-stabil (nu nes-tabil), 
sub-linia (nu su-blinia), drept-unghi (nu drep-tunghi), vârst-nic (nu vârst-nic). 

(deffunction vocala (?v) (member$ ?v  (create$ a e i o u)) ) 

(deffunction consoana (?c) (str-index ?c “b c d f g h j k l m n p q r s t v w x y z”)) ) 

(deffunction diftong (?v1 ?v2) (str-index (str-cat ?v1 ?v2) 
       "ea eo ia ie io iu oa ua ue ai ii ei oi ui au eu iu ou uu")) 

(deffunction triftong (?v1 ?v2 ?v3) 
        (member$ (sym-cat ?v1 ?v2 ?v3) (create$ eoa ioa eai eau iai iei iau oai uau)) )        

(defrule introducere_cuvant 
 => 
 (printout t "Introduceti un cuvânt de la tastaturå: " t) (assert (word (read))) ) 

(defrule desparte_cuvant_in_litere 
 ?f <- (word ?s) 
 => 
 (retract ?f)  (bind $?w (create$ )) 
 (loop-for-count (?i 1 (length ?s)) 
  (bind $?w (create$ $?w (explode$ (sub-string ?i ?i ?s)))) ) 
 (assert (word $?w)) ) 

(defrule V-CV 
 ?f <- (word $?first ?v1 ?c ?v2 $?end) 
 (test (and (vocala ?v1) (vocala ?v2) (consoana ?c) )) 
 (test (or (neq ?v2 i) (neq (length$ $?end) 0) ))   ; i scurt 
 => 
 (retract ?f)  (assert (word $?first ?v1 - ?c ?v2 $?end)) ) 
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(defrule VC-CV 
 ?f <- (word $?first ?v1 ?c1 ?c2 $?med ?v2 $?end) 
 (test (and (vocala ?v1) (vocala ?v2) (consoana ?c1) (consoana ?c2) )) 
 (test (not (member$ - $?med)))        ��SW��H[HFHS LL�³VDQF- LXQH´ 
 => 
 (retract ?f)  (assert (word $?first ?v1 ?c1 - ?c2 $?med ?v2 $?end)) ) 

(defrule V-CCV_exceptie 
 (declare (salience 10)) 
 (or ?f <- (word $?first ?v1 ?c1&b|c|d|f|g|h|p|t|v  ?c2&l|r $?end) 
      ?f <- (word $?first ?v1 ?c1&c|g  ?c2&h $?end)) 
 (test (vocala ?v1)) 
 => 
 (retract ?f)  (assert (word $?first ?v1 - ?c1 ?c2 $?end)) ) 

(defrule VCC-CV_exceptie 
 (declare (salience 10)) 
 ?f <- (word $?first ?v1 &:(vocala ?v1)  ?c1  ?c2  ?c3  $?end)     
 (test (str-index(sym-cat ?c1 ?c2 ?c3) “lpt mpt ncs nct ncv dnc rct rtf stm” ))) 
 => 
 (retract ?f)  (assert (word $?first ?v1 ?c1 ?c2 - ?c3 $?end)) ) 

(defrule V-D...V-T 
 ?f <- (word $?first ?v1 ?v2 ?v3 $?end) 
 (test (and (vocala ?v1) (vocala ?v2) (vocala ?v3))) 
 (test (or (and (not (triftong ?v1 ?v2 ?v3)) (diftong ?v2 ?v3)) 
    (triftong ?v2 ?v3 (nth$ 1 $?end)) 
    (not (diftong ?v1 ?v2)) ) ) 
 => 
 (retract ?f)  (assert (word $?first ?v1 - ?v2 ?v3 $?end)) ) 

(defrule V-V 
 ?f <- (word $?first ?v1 ?v2 $?end) 
 (test (and (vocala ?v1) (vocala ?v2) (not (diftong ?v1 ?v2)) )) 
 => 
 (retract ?f) (assert (word $?first ?v1 - ?v2 $?end)) ) 

(defrule hiat...I-A...I-E 
?f <- (word $?first ?c&:(consoana ?c) ?v1&i ?v2&e|a $?last) 
(test (or (eq ?c d)               ;precedate de consoana ‘d’ 

 (eq (length$ $?last) 0) ))  ;ultimele în cuvânt 
=> 
(retract ?f)  (assert (word $?first ?c ?v1 - ?v2 $?last)) ) 

(defrule afiseaza_cuvant_despartit_in_silabe 
(word $?w)     =>     (printout t (implode$ $?w) t)) 

 Se observ � GLQ� QRX� DYDQWDMHOH� RIHULWH� GH� SURJUDPDUHD� QRQ-SURFHGXUDO ��
&RGXO�SUREOHPHL�HVWH�IRDUWH�XúRU�GH�FLWLW�úL�GH�vQ HOHV��6-au enumerat practic doar 
UHJXOLOH�GH�GHVS U LUH�vQ�VLODEH��3HQWUX�YRFDOH�vQ�KLDW�V-au implemetat doar cazurile 
I-A�úL�I-E, fiind necesar �úL�VWXGLHUHD�FHORUODOWH�VLWXD LL� 
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������6LVWHP�([SHUW�vQ�0HGLFLQ  

  6 � SUHVXSXQHP� IDSWXO� F � XQ� SURJUDP� GH� FODVLILFDUH� D� FHOXOHORU� VDQJXLQH�
GHWHUPLQ �SHQWUX�R� LPDJLQH�PLFURVFRSLF �WRDWH� WLSXULOH�úL�QXP UXO�DSUR[LPDWLY�DO�
celulelor de fiecare tip din proba� UHVSHFWLY � úL� IXUQL]HD] � SURJUDPXOXL� UHDOL]DW� vQ�
&/,36�DFHVWH�GDWH��6LVWHPXO�([SHUW�WUHEXLH�V �J VHDVF �DQRPDOLLOH�SULYLQG�SUH]HQ D�
unor celule într-XQ�QXP U�PDL�PDUH� VDX�PLF�GHFkW� OLPLWHOH�DGPLVH� úL� V �RIHUH�XQ�
GLDJQRVWLF��6XSOLPHQWDU�GDF �ED]D�GH�FXQRúWLQ H�FRQ LQH�úL�DVWIHO�GH� LQIRUPD LL�VH�
SRW�RIHUL�úL�VXJHVWLL�SHQWUX�DPHOLRUDUHD�EROLL�J VLWH� 

3HQWUX� VLPSOLWDWH� SURJUDPXO� GH� ID � VH� RSUHúWH� GRDU� OD� GLDJQRVWLFDUHD� D�
cinci  boli  din  vastul  capitol  al  patologiei  hematologice: leucemia  limfatica  
croQLFD�� OHXFHPLD� � DFXW � � PLHOREODVWLFD�� OHXFHPLD� � DFXW � � OLPIREODVWLFD�� DQHPLLOH��
PDFURFLWDUH��PHJDOREODVWLFH�úL�SROLJOREXOLD��1X�VH�RIHU �LQIRUPD LL�IRDUWH�GHWDOLDWH�
legate de forma, culoarea, volumul úL�QXP UXO�FHOXOHORU��GHRDUHFH�DSOLFD LD�GH�ID �
QX�vúL�propune decât prezentarea modului în care poate fi realizat un astfel de SE. 
De asemenea pentru  sistemul  expert  avut  în  vedere, s-DX��OXDW��vQ��FRQVLGHUD LH��
QXPDL��DFHOH��WU V WXUL��FDUH�V-au  putut  “ traduce “ într-un  limbaj  de  programare. 

La o SULPD� FODVLILFDUH� FHOXOHOH� VH� vPSDUW� vQ� QXFOHDWH� �PRQRQXFOHDWH� úL�
SROLQXFOHDWH��úL�DQXFOHDWH��$FHVWHD�VH� vPSDUW� OD� UkQGXO� ORU� vQ� OLPIRFLWH��PRQRFLWH��
QHXWURILOH��DFLGRILOH��ED]RILOH��HULWURFLWH�úL�WURPERFLWH��ÌQ�IXQF LH�GH�FDUDFWHULVWLFLOH�
acestor celule se va oferi un diagnostic. 
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(deftemplate celula  "aceasta este o celula" 
 (field cod(type STRING SYMBOL)) 
 (field diam_cel(type FLOAT)(range 0.0 40.0)) 
 (field diam_nuc(type INTEGER)) 
 (field nuclee(type INTEGER)) 
 (field nucleoli(type FLOAT)(range 0.0 7.0)) 
 (field vol(type SYMBOL)(allowed-symbols  mare  mic)) 
 (field frecv(type SYMBOL)(allowed-symbols  mare mica)) ) 

(deffacts initial 
 (celula (cod cel1)(diam_cel 14.5)(nuclee 1)(nucleoli 2.0)(frecv mare)) 
 (celula (cod cel2)(diam_cel 3.0)(diam_nuc 0)(frecv mica)) ) 

(defrule R_LAL "regula  pentru leucemie acuta limfoblastica" 
 (celula (cod ?c1)(diam_cel ?dc1)(nuclee ?nN1)(nucleoli ?nn1)(frecv ?f1)) 
 (celula(cod ?c2) (diam_cel ?dc2) (diam_nuc 0) (frecv ?f2)) 
 (test (and (> ?dc1 12) (< ?dc1 15) (= ?nN1 1) (= ?nn1 2) (eq ?f1 mare))) 
 (test (and (> ?dc2 2) (< ?dc2 5) (eq ?f2 mica))) 
 => 
 (assert(diagnostic  ?c1  ?c2  LAL)) 
 (printout t "Diagnostic LAL dedus din celule de tip " ?c1 " si " ?c2 crlf) ) 

(defrule R_PL "regula pentru poliglobulie" 
 (celula (cod ?c3) (diam_cel ?dc3) (diam_nuc 0) (frecv ?f3)) 
 (test (and (> ?dc3 2) (< ?dc3 7.5) (eq ?f3 mare)) ) 
 => 
 (assert(diagnostic  ?c3  POLIGLOBULIE)) 
 (printout t " Diagnostic PL dedus din celule de tip "  ?c3  crlf) ) 

(defrule R_LAM "regula pentru leucemie acuta mieloblastica" 
 (celula (cod ?c4)(diam_cel ?dc4)(nuclee ?nN4)(nucleoli ?nn4)(frecv ?f4)) 
 (celula (cod ?c2) (diam_cel ?dc2) (diam_nuc 0) (frecv ?f2)) 
 (test (and (> ?dc4 15) (< ?dc4 25) (= ?nN4 1) (= ?nn4 4) (eq ?f4 mare))) 
 (test (and (> ?dc2  2) (<  ?dc2 5) (eq  ?f2  mica))) 
 => 
 (assert(diagnostic  ?c4  ?c2  LAM)) 
 (printout t " Diagnostic LAM dedus din celule de tip " ?c4 " si "  ?c2  crlf) ) 

; Nu s-D�PDL�VWXGLDW�úL�QXP UXO�ED]RILOHORU 
(defrule R_LLC "regula pentru leucemie limfoblastica cronica" 
 (celula (cod ?c1) (diam_cel ?dc1) (nuclee ?nN1) (frecv ?f1)) 
 (celula (cod ?c5) (diam_cel ?dc5) (nuclee ?nN5) (frecv ?f5)) 
 (test (and (> ?dc1 12) (< ?dc1 15) (= ?nN1 1) (eq ?f1 mare)) ) 
 (test (and (> ?dc5 12) (< ?dc5 15) (> ?nN5 1) (eq ?f5 mare)) ) 
 => 
 (assert(diagnostic  ?c1  ?c5  )) 
 (printout t " Diagnostic LLC dedus din celule de tip " ?c1 " si "  ?c5  crlf)) 
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(defrule R_AMM "regula pentru anemie megaloblastica macrocitara" 
 (celula (cod ?c2) (diam_cel ?dc2) (diam_nuc 0) (vol ?dv2) (frecv ?f2)) 
 (celula (cod ?c3) (diam_cel ?dc3) (diam_nuc 0) (vol ?dv3) (frecv ?f3)) 
 (celula (cod ?c1) (diam_cel ?dc1) (nuclee ?nN1) (frecv ?f1)) 
 (celula (cod ?c4) (diam_cel ?dc4) (nuclee ?nN4) (frecv ?f4)) 
 (celula (cod ?c5) (diam_cel ?dc5) (nuclee ?nN5) (frecv ?f5)) 
 (test (and (> ?dc2 2) (< ?dc2 5) (eq ?dv2 mare) (eq ?f2 mica)) ) 
 (test (and (> ?dc3 2) (< ?dc3 7.5) (eq ?dv3 mare) (eq ?f3 mica)) ) 
 (test (and (> ?dc1 12) (< ?dc1 15) (= ?nN1 1) (eq ?f1 mica)))  
 (test (and (> ?dc4 15) (< ?dc4 25) (= ?nN4 1) (eq ?f4 mica)) ) 
 (test (and (> ?dc5 12) (< ?dc5 15) (> ?nN5 1) (eq ?f5 mica))) 
 => 
 (assert(diagnostic  ?c2  ?c3  ?c1  ?c4  ?c5  AMM)) 
 (printout t "Diagnostic AMM dedus din celule " ?c2 , ?c3 , ?c1 , ?c4 " si " ?c5 t)) 

(defrule R_LIPSA_DIAGNOSTIC 
 (not (diagnostic $?)) 
 => 
 (printout t "Din  celulelor analizate nu se poate diagnostica o boala !" t)) 

 În regulile de mai sus au fost neglijate bazofilele, deoarece acestea au un 
coeficient de LPSRUWDQ �IRDUWH�PLF�vQ�VWDELOLUHD�GLDJQRVWLFXOXL��'DF �VH�GRUHúWH�VH�
SRDWH� vQORFXL� vQ� IDSWHOH� LQL LDOH�YDORULOH�cel1, cel2 ale sloturilor tip cu simbolurile 
OLPIRFLWH� úL� WURPERFLWH�� ÌQ� ORFXO� YDULDELOHORU� ?c1, ?c2 ... ?c5 se pot pune direct 
numele celor 5 tipuri de celule dar se pierde astfel din flexibilitatea programului. 
1XPHUHOH�GH�RUGLQH�IRORVLWH�vQ�SURJUDP�SHQWUX�ILHFDUH�WLS�GH�FHOXO �VXQW�(1)limfocite 
(2) trombocite, (3) eritrocite, (4) monocite, (5) neutrofile. 
 3HQWUX� YDORULOH� VORWXULORU� IUHFYHQ � úL� YROXP� VH� SXWHDX� GHILQL� vQ� YDULDQWD�
)X]]\&/,36�YDULDELOH�IX]]\��SHQWUX�ILHFDUH�IDSW�úL�ILHFDUH�UHJXO �VH�SXWHDX�DVRFLD�
FRHILFLHQ L�GH�FHUWLWXGLQH��úL�DVWIHO�vQ�ILQDO�IDSWXO�GLDJQRVWLF�DU�IL�DYXW�XQ�FRHILFLHQW�
de certitudine CF, mai apropiat de valoarea UHDO �� $FHúWL� FRHILFLHQ L� DVLJXU �
SURJUDPXOXL�FDUH�LQWHUSUHWHD] �LPDJLQLOH�PHGLFDOH��SRVLELOLWDWHD�GH�D�RIHUL�vQ�FD]XO�
vQ� FDUH� DQXPLWH� ]RQH�QX�DX�SXWXW� IL� DQDOL]DWH� úL� XQ�QXP U� �H[SULPDW� vQ�SURFHQWH��
FDUH�V �VSHFLILFH�SH�³FkW�OD�VXW ´�VXSUDID D�LPDJLQLL�DX fost identificate celule. Acest 
QXP U�RE LQXW�vQ�XUPD�SURFHVXOXL�GH�GHIX]LILFDUH�SRDWH�IL�PRGHODW�FX�DMXWRUXO�XQRU�
RSHUDWRUL� OLQJYLVWLFL� GH� JHQXO� ³IRDUWH� VLJXU´�� ³FHUW´� �� ³SUREDELO´�� ³SX LQ� SUREDELO´�
pentru a ne apropia de modul de exprimarea a diagnosticului în cazul în care acesta 
ar fi fost oferit de un specialist. 
 
 
 
 
 
 
 
 


